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WEIGHING THE EARTH 


By DR. PAUL R. HEYL 


TELEVISION ENTERS THE HOME 
SOUNDS THAT BURN 

















Ball Bearings 





Nothing is apt to cost 
so much as a Bearing ‘a 
that cost so little! 
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Itcosts more toreplacea poor Bearing than 
to buy the best that SKF ever produced 


ET’S get right down to this matter 
of bearings and consider them, 

not on the basis of their purchase 
price, but on the basis of cost price. 
For cost price is the thing you pay. 


It does not profit a man much to 
buy a bearing because the price is low 
and then actually pay more for lubri- 
cation, adjustments, repairs, than if 
he had bought the best bearing in the 
world 


It does not profit a man much to 
buy alow-priced bearing if a valuable 


machine goes out of service just be- 
cause the bearing could not stand up. 


All of which supplies the reason 
why you will find =s¢F Anti-Friction 
Bearings on most quality products 
from the small, fractional horse- 
power motor to the giant turret lathe 
or heavy duty railway passenger car. 


For SSF on a bearing, like the 
sterling mark on silver, represents a 
definite standard of quality and you 
can depend on one just as surely as 
you can depend upon the other. 


SKF INDUSTRIES, Inc., 40 East 34th Street, New York, N.Y. 
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NEVER BEFORE in Your Lifetime 


An Opportunity Like This! 
160 Anniversary SALE 


of the latest 


ENCYCLOPAEDIA 


BRITANNICA 


At a NEW LOW PRICE! 








READ THESE 2 
GREAT MESSAGES e 


I heartily congratulate you on the Anniversary 
of the founding of the Encyclopaedia Britan- 
nica, an event of high significance and great 
public benefit in the systematic diffusion of 


knowledge. — Charles Evans Hughes 


The Encyclopaedia Britannica has exerted a 
most profound and far-reaching influence on 
education throughout the world and has per- 
formeda service of inestimable value in making 
readily available such an accurate and com- 
prehensive body of knowledge. 


—Andrew W. Mellon 


The Encyclopaedia Britannica is by common 
consent the first work of its kind in the world. 
It has contributed in manifold and permanent 
ways to the culture of all English-speaking 
nations, as well as to other civilized lands. 


—S. Parkes Cadman 
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HE GREAT 160th Anniversary Sale of the Encyclo- 


paedia Britannica is now in full swing. The response to 
the first announcement of this great money-saving event 
has been tremendous. Thousands of people who have always 


wanted the Britannica, but im 


agined they could not afford it, 


are now rushing in their orders to take advantage of this 


remarkable opportunity. 


A Purchase You Will Never Regret 


If you have considered the Britan- 
nica beyond your means, this great 
Anniversary Sale will banish your 
doubts immediately. The NEW 
LOW PRICE, established in cele- 
bration’ of the Britannica’s 160th 
Birthday, now places this incompa- 
rable work within reach of every 
home. And, once you actually own 
a set of the Britannica, you willnever 
part with it—you will never regret 
your purchase. For the Britannica 
is a constant source of inspiration 
and enjoyment. No man, no family, 
can make a better investment. 


The Complete 13th Edition 
While this offer lasts, you can buy the 
very latest 13th Edition of the Britannica, 
complete and unabridged, ata NEW LOW 
PRICE—the lowest Price at which this 
latest edition has ever been offered. 

This great 13th Edition comprises the 28 
volumes of the latest standard edition, 3 
new supplementary volumesandan enlarged 
index—32 splendid volumesin all! 
And you get all this in the large- 
page, large-type NEW FORM 
(32 vol. bound as 16). 


Why You Should 
Act Quickly! 


The success of this 160th Anniver- 
sary Sale has been instantaneous. 
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Mait this Coupon Now-TODAY>! City 








LOW PRICE Offer and fuil details of your Easy 
Payment Plan. 
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So tremendous is the demand for the Britan- 
nica at the NEW LOW PRICE, that the 
number of sets on hand will soon be all 
gone. As soon as these are sold, this Special 
Offer will have to be withdrawn. You have 
no time to Jose! Quick action on your part 
is absolutely necessary. 

Be sure, then, to Act Now—AT ONCE 
—this very day! Remember, you can own 
the genuine Britannica NOW—at an amaz- 
ing saving in price—and on EASY TERMS 


OF PAYMENT. 
‘poor’ FREE 
BOOKLET 

Fill in and mail the 
Coupon below for 
handsomelyillustrated 
booklet, which we'll 
gladly send you FREE. 
It tells all about this 
Anniversary Sale Offer 
and explains the Easy 
Terms of Payment. 
Tear out this Coupon NOW — 
before you turn this page. And 
drop it in your nearest mail box 
before the last collection tonight. 


a 






The ENCYCLOPAEDIA BRITANNICA, Inc. 


Madison Avenue, New York SA8-C2 5 


lease send me, without obligation on my part, 
FREE Booklet; also particulars of your NEW 
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“Submarine sighted—position 45” 


| ATTLE PLANES leap into action — bined, 180,000 horse power to the propellers 
springing from a five-acre deck— —enough todrive the ship at 39 miles an 
sure of a landing place on their return, | hour—enough to furnish light and power 

though a thousand miles from shore. for a city of half a million people. 


This marvel of national de- And in the familiar occupa- 


fense was accomplished — and tions of daily life, electricity is 
duplicated—when the airplane working wonders just as great 


carrier, U.S.S.Saratoga, and her —improving industrial produc- 





tion, lifting the burden of labor, 


sister ship, U. S. S. Lexington, 


The General Electric Com- 


were completely electrified. pany has developed pow- Speeding transportation, and 
- s . erful marine equipment, as P F 
In each, four General Electric well as electric apparatus multiplying the comforts of 
r . for every purpose of public 
turbine-generators deliver, com- advantage and personal ser- home. 


vice. Its products are iden- 
tified by the initials G-E. 


GENERAL ELECTRIC 
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In the Production of Enamel Ware, Too, 
dfundum is a Factor 





N 


The tremendous increase in the production of porcelain enamel 
products is apparent everywhere—stoves, heaters, baths, refrig- 
erators, furniture. In the manufacture of these modernized 
sanitary requirements the electric furnace product trademarked 
*‘Alundum” has an important part. In the form of muffles, it 
is a refractory that makes possible successful baking of vitreous 
enamel ware to meet present day demands. 


The high heat conductivity, long life and stability at extreme 
temperatures of ‘‘Alundum’’ muffles has provided means for im- 
provement in enameling furnaces—keeping them in pace with 
the fast increasing use of enameled products. 


Thus ‘‘Alundum’’—the basic material in grinding wheels, pol- 
ishing grain, non-slip floor and stair tiles, and laboratory ware— 
has entered another industry. 


NORTON COMPANY, WORCESTER, MASSACHUSETTS 
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Grinding Wheels 
Grinding Machines 























Refractories~Floor 
and Stair Tiles 





























Looking Ahead 
With the Editor 


What Is a Quantum of Light? 


UPPOSE we had a shutter that would cut a beam of 

light, traveling 186,000 miles a second, into seg- 
ments a yard or so long—seems impossible, doesn’t it? 
The shutter speed weuld be rated in ten-billionths of a 
second. Two Yale professors have performed this ex- 
periment, and are joing to tell about it in an article, 
soon. They will tell you that a light quantum is the 
measure of light energy, and—but wait for the story. 


Man-eaters? 


ERE mention of the word ‘‘sharks’’ usually con- 

jures up a picture of speeding dorsal fins, a flash- 
ing streak of gray, and the death of some luckless 
swimmer. But sharks are not all man-killers. Of the 
250 species in existence, many are as docile as pups, 
others attack whales, but few go after humans. Look 
for David Starr Jordan’s article on the nature and 
habits of these misunderstood creatures—coming soon. 


Earthquakes 


N article on earthquakes and seismological studies 
by Bailey Willis, written in his inimitable style and 
no less absorbing than his article in our February issue, 
is scheduled for early publication. Professor Willis has 
hunted earthquakes for years and has caught—or been 
caught by—several; he has studied them from all angles 
and knows their idiosyncrasies. The published maps 
may show that your home is in an earthquake area. 


Give ’em the Air 


DVENTUROUS spirits can find in the air above 
them—above city, plain, or tropical jungle— 
hazards that would try the stamina of the hardiest man. 
Just five or six miles straight up—anywhere—the avia- 
tor encounters terrific gales, intense cold, and atmos- 
phere so rarified that, unaided, he can not survive. But 
with oxygen tanks, as explained in a coming feature, he 
can and will reach greater heights and make new records. 


Science and Adventure for the T.B.M. 


HE Tired Business Man has had so many jests 

thrown his way that he will welcome with a sigh 
of relief, the story by a T.B.M. concerning explorations 
in the southwest, to be offered soon in our pages. Why 
go to Europe? Why let wife and daughter drag you off 
to Boredom-by-the-sea? Why chase chimeras over 
beaten pathways when there are so many unusual 
things to do or see? Why not rough it in an explorer’s 
glorious paradise? This T.B.M. did it—and how! 


Every Issue Fully Illustrated 


The whole family will be interested in science if 
it is presented to them in the SCIENTIFIC AMERI- 
CAN manner. Keep them up-to-date in the affairs of 
the world by a yearly subscription. Only four dollars. 











Among Our 
Contributors 


D. C. Davies 


The Field Museum of 

Natural History of Chi- 

cago may count itself for- 

tunate in having at its 

head as Director and 

Trustee, such an able and 

efficient executive as Mr. 

Davies. His insight into 

museum problems and his 

sympathetic attitude to- 

ward science and all fields of scientific re- 
search give him great prominence among 
museum men. He first became connected 
with the Field Museum in 1894. Read 
his interesting article concerning the recent 
excavations at Kish, beginning on page 216. 


Professor Edward C. Schmidt 


For several years after he was graduated 
from Stevens Institute, Professor Schmidt 
was connected with a number of large manu- 
facturing companies. In 1906 he was ap- 
pointed Associate Professor of Railway En- 
gineering at the University of Illinois; and 
Professor in 1910. During the War he was 
a Major of ordnance, on detached service 
with the Fuel and Railway Administrations, 
returning in 1921 to the University of Illinois. 


Professor R. W. Wood 


Every scientific man knows R. W. Wood by 
reputation—famous Johns Hopkins author- 
ity on optics (see Wood’s ‘‘Physical Optics’’) 

who has never in his life allowed himself to 
be caught performing an uninteresting piece 
of research. Always it is something strik- 
ing, brilliant, significant. This time it is 
inaudible sounds at unusual frequencies. Has 
he hit on something possessing great poten- 
tial applications? Draw your own conclusion. 


Professor Walter Miles 


The experimental aspect of psychology 
has always claimed the attention of Pro- 
fessor Miles, and he is best known by his 
monographs dealing with experiments such 
as the one in this issue. He has taught at 
several large universities. Besides member- 
ship in several scientific societies, he is a 
member of the sub-committee of the National 
Research Council on Aviation Psychology. 
He has made elaborate psychological studies 
of pitch singing, motor co-ordinations, eye 
movements, and other important subjects. 
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A Mileage Mint for Cars 


The Timken steel mill is a mileage mint for cars, 
trucks and buses. Timken electric furnace opera- 
tion, and all the other advanced Timken processes 
for making the most durable bearings, literally 
*‘coin’’ more miles—and performance—into every 
Timken-equipped chassis. That is why it means so 
much to you to make sure that you are buying 
Timken-equipped. 


Transmissions, differentials, pinion or worm drives, 
rear wheels, front wheels, steering pivots and fans 
are kept running like new by Timken endurance. 
It takes more than just an ‘‘anti-friction” bearing. 
Timken tapered construction, Timken POS/TIVELY 
ALIGNED ROLLS, and Timken electric steel protect 
against friction and side-thrust and shock and speed 
and torque, and maintenance. 


You cannot make a sounder estimate of any car you 
are considering than to judge by its Timken Bearings. 
THE TIMKEN ROLLER BEARING CO. 
Cc sa Bt BV FB o s8' i ©@ 
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PROFESSOR ARTHUR H. COMPTON 


This year the coveted Nobel Physics Prize was 
divided between Professor C. T. R. Wilson of the 
University of Cambridge, England, most famous 
British center of pure science, and Professor Arthur 
Compton of the University of Chicago. To few 
scientists have such high honors been awarded so early 
in their career; as Professor Compton is still in his 
36th year. He has, however, been widely known among 
scientists for some years because of his brilliant re- 
search on atomic physics, and an yone w ho reads the 
literature of that science will find in it {re uent men- 
tion of the so-called “Compton effect.” This name 
was applied by other scientists to Professor Comp- 
ton’s most significant discovery, the change in wave- 
length of X rays when they are scattered. The partic- 


ular significance of this obscure phenomenon is that it 
constitutes the strongest existing piece of evidence in 
favor of the much-debated quantum theory of light. 
How Professor Compton discovered this effect is a 
triumph of deductive thought. From mathematical 
work alone he first predicted it, then he set out to de- 
termine whether actual fact agreed with theory. It 
did. Since then many other physicists have amply 
established the truth of his observation. Professor 
Compton, who is a brother of the noted Professor K. 

Compton of Princeton, expects to prepare an 
article for the SCIENTIFIC AMERICAN, probably, he 
says, on the relation between atoms and waves. Both 
Comptons have previously written on atomic physics 
for this magazine: October, 1925; November, 1926. 
























































At Work on the ‘*W”’ 


O most of us there is a peculiar fascination 

in the quest of the mysterious. If we 
cannot do our own archeological digging—and 
who would not like to?—we read accounts of 
that done by others. To start with pick and 
shovel on some half-concealed ruin, or to 
explore some promising site by means of 
tunnels or trenches like those of the prospector 
for ore, is to embark on as thrilling a voyage 
of adventure as were ever those of Marco Polo, 


Mound, Library at Kish 


Columbus and Magellan. The quest of the 
unknown intrigues us all. But suppose that 
in addition to the ordinary quest for buried 
objects such as those found by the archeologist, 
there is added the quest of history? That is 
what mainly inspires the modern scientist 
working at Kish, for th. Sumerians who lived 
and ruled there 5000 years ago had an unknown 
origin. Who were they? Those who watch 

Mesopotamia may learn. See pages 216 to 219. 
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Sounds That Burn 


The Human Ear Senses No Vibrations Above 30,000 Per 
Second, but Inaudible Sounds at 300,000 Vibrations 


Per Second Perform Queer Antics 


By R. W. WOOD, LL.D. 


Professor of Experimental Physics. Johns Hopkins University 


SHALLOW glass dish filled 
with oil stands on a table 
close to a coil of wire, the 
terminals of which lead down 

through the surface of the fluid. Sup- 
ported over the center of the dish is a 
small tube of glass, the bottom of 
which dips into the oil. The upper end 
of the tube is drawn out into a long 
thread of glass, the size of a horsehair. 

The thread looks harmless enough, 
but it is shaken by invisible 
vibrations at the rate of 
300,000 a second. If we hold 
the end of it lightly between 
the thumb and finger, we feel 
nothing of this tumult, but 
if we squeeze it, it burns like 
a red hot wire, and we find a 
deep groove in the skin, with 
white seared edges. 


F the end of the thread is 
pressed against a pine 

chip, the wood smokes and 
emits sparks, the thread 
rapidly burning its way 
through the chip, leaving a 
hole with charred and black- 
ened edges. If a plate of glass 
is substituted for the chip the 
thread eventually bores its 
way through this, throwing 
out the displaced glass in the 
form of a fine white powder. 
These are a few of the many 
remarkable effects obtained 
with high-frequency sound 
vibrations in a series of ex- 
periments carried on by the 
writer, in collaboration with 
Mr. Alfred L. Loomis at his 
private laboratory in Tuxedo 
Park. 

The classical theory of 
heat, well expressed in the 
title of one of Tyndall’s works, ‘‘Heat 
as a Mode of Motion,” attributes what 
we speak of as temperature to an unor- 
ganized vibration of the atoms of which 
solids and liquids are built up. The 
frequencies of these caloric vibrations 
are far higher than those employed in 
our experiments, but the interesting 
question presents itself as to whether 
some of the effects of heat can be 
imitated by mechanical vibrations of 
sufficiently high frequency and _ in- 
tensity. Vibrations of this type are 
seldom of higher frequency than fifteen 





or twenty thousand per second, and 
the amplitude or intensity is very 
small. As an example of a source of 
high-frequency sound mechanically ex- 
cited, we may take the case of a steel 
cylinder two or three inches in length 
struck on the end by a hammer. Such 
a cylinder will emit a sound of too 
high a frequency to be heard, and, 
unless we observed its action on a 


sensitive flame or some such detector, 





THE AUTHOR 


Reproduced from a portrait in the Loomis laboratory at Tuxedo 
Park, by Mrs. Victor White, 


we should be quite unaware that any 
vibration was present. 

A plate of quartz, cut from a clear 
and perfect crystal in the proper di- 
rection, has the curious property of 
expanding and contracting under the 
influence of a periodic electrical field 
furnished by two thin metal plates in 
contact with the opposite surfaces of 
the plate, and joined to the terminals 
of a high-frequency electrical oscillator. 
A quartz plate one centimeter (about 
one third of an inch) in thickness has 
a natural frequency of vibration of 


Professor Wood's daughter 


about 300,000 per second, and if we 
tune the electrical oscillator to this 
same frequency, resonance occurs, 
and the amplitude of the vibration cf 
the quartz plate becomes very great. 

The apparatus employed in the 
present work was built in the research 
laboratory of the General Electric 
Company at Schenectady. It consists 
of a two-kilowatt oscillator, designed 
originally for an induction furnace, 
a bank of oil condensers, 
giving capacities up to 0.1 
microfarad, a large variable 
air condenser, and _ several 
pairs of coaxial coils for 
raising the voltage. The 
primary or outer coil con- 
sisted of from seven’ to 20 
turns of Litzendraht cable, 
the coils varying from 16 to 
24 centimeters in diameter. 
The secondary coils were 
wound on glass cylinders 
(100 to 250 turns) and 
mounted within the pri- 
maries. 


IGURE 1 shows in con- 
ventional manner the 
wiring of the various parts, 
while Figure 3 is a photo- 
graph of the apparatus. The 
use of several coils was found 
to be necessary as we em- 
ployed quartz plates varying 
in thickness from seven to 
fourteen millimeters, with 
which we obtained waves 
with frequencies ranging from 
100,000 to 700,000 cycles per 
second. The quartz plates 
were circular disks, and when 
in operation, one of them 
rested on a disk of sheet lead 
at the bottom of a dish of 
transformer oil. The other electrode 
consisted of a disk of very thin sheet 
brass resting on the upper surface of 
the quartz. The coils for raising the 
potential and the glass dish with oil 
in which the quartz oscillator is im- 
mersed, are shown in Figure 4. 
Immersion of the plate in oil is nec- 
essary, for a potential of 50,000 volts, 
oscillating 300,000 times a second, is 
applied to the electrodes. If the plate 
were in air, and such a potential could 
be applied to it without sparking 
around the edges, the plate would fly 
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in pieces as a result of the vibration. 
Even in the oil bath, in which the 
energy is dissipated by the emission of 
compressional waves in the oil, plates 
are broken to pieces if the voltage is 
raised much above 50,000. 

Sound waves of such high frequency 
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alloy of low melting point and water. 
If a shallow layer of a liquid lighter 
than water, such as benzol, is put into 
a beaker and subjected to the vibra- 
tion, the benzol is driven into the air 
in the form of a cloud or mist of very 
fine particles, the beaker filling rapid- 
ly with a white 
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smoke. A photo- 
graph of this phe- 
nomenon is repro- 
duced. (Figure 7.) 

We can feel the 
pressure of the 
radiation by lower- 
ing a glass disk, 











| moe 
VVYYVVY 

















attached at its 
center to a glass 
rod, into the oil 
bath. The pres- 
sure is felt periodi- 
cally as the plate 
is pushed down, 
the effect being as 
if the plate were 
breaking through 
parallel resisting 
films. This results 
from the circum- 
stance that the 
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pressure is a maxi- 
mum when the 
distance between 
the under surface 








WIRING DIAGRAM OF THE APPARATUS 


vo powerful oscillators shown in Figure 3 generate the 
high frequency energy which is transmitted to a crystal of quartz 


Figure 1: T? 


do not escape from the oil bath into 
the air, but are reflected back from the 
urface of the fluid which is raised up 
in a mound two or three inches in 
height by the pressure of the radiation 
reflected back by the surface, the top 
of the mound spitting oil drops which 
are sometimes projected to a height of 
a foot or more. A photograph of this 
erupting volcano of oil, taken against 
a very bright background, with an ex- 
posure of one one-thousandth second, 
is reproduced in Figure 2. 


F a beaker of water is lowered into 

the oil, the waves pass from the oil 
up into the water, the surface of which 
is at once pushed up into a mound, 
while countless dancing air bubbles 
appear in the fluid, for the vibrations 
are able to throw the dissolved air out 
of the water in much the same way 
that heat does. In this case, however, 
the air bubbles do not rise at once, 
but become trapped in the nodes of the 
standing waves formed by interference 
of the direct waves with those refiected 
down from the surface. 

If we pour a little mercury into the 
beaker, clouds of fine particles’ of 
mercury are projected up into the 
water, which soon becomes as black as 
ink. Emulsions can be formed in this 
way with any fluids which are not 
miscible, such as melted paraffin and 
water, molten sulfur and oil, or fusible 


of the plate and 
the upper surface 
of the quartz vi- 
brator is a whole 
number of half wavelengths. Under 
this condition the wave reflected down 
from the glass plate strikes the upper 
surface of the quartz plate when its 
phase is such as to cause reflection 
back to the glass plate. The energy 


is thus imprisoned by multiple re- 


Figure 3: 


THE APPARATUS SET UP READY FOR USE 


The editor witnessed the various experiments described by the author. 
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flections, and rises to a very high value, 
the case being analogous to that of a 
thread, one end of which is fastened 
to the wall and the other to the prong 
of an electrically driven tuning fork: 
If the length of the thread is correctly 
adjusted, the amplitude of the station- 





A VOLCANO OF OIL 


formed 
over the vibrator, as explained in the text 


Figure 2: The mound of oil as 


ary waves may be 20 or 30 times that 
of the fork. 

A glass tube two or three feet in 
length and an inch in diameter is coated 
on the inside with a film of heavy oil, 
and the lower end dipped into the bath 
of vibrating oil; the film immediately 
gathers itself together in a beautiful 
system of equidistant rings, which line 
the tube from top to bottom. These 
rings show the position of the nodes of 
the stationary waves formed by the 
interference of the high-frequency vi- 
brations which are running up and 
down the tube. If the tube is warmed, 
and colored paraffin is substituted for 
the oil, a permanent record of the wave 
system is obtained as the tube cools. 
(Figure 5.) 

A modification of this experiment is 





Only 
in this way does one sense the feeling of intense energy expended when the switch is closed 
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the one which we call the ‘‘time-ball.”’ 
A glass tube, closed at the bottom and 
drawn down at the top to a slender rod 
of glass, is mounted over the oil bath, 
with its lower end dipping below the 
surface. A small ball of red wax is 
As soon 


stuck to the top of the rod. 


atanet  .  at E e 
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the rod. The circumstance that the 
rings are closer together at the thin end 
of the rod than at the thick end shows 
us that we are dealing with transverse 
and not longitudinal waves, in this 
case. A photograph of the rod, ball 
and rings is reproduced in Figure 6. 








A FROG WAS QUICKLY KILLED 


Figure 4: 


When put under pressure, certain crystals produce electricity (piezo-electricity). 


Conversely, oscillating currents from outside make them expand and contract 


as the oscillator is started, the wax 
melts at its surface of contact with the 
rod, and the ball slides down, leaving 
a series of red rings on the rod about 
one sixteenth of an inch apart. This 
gives us a very accurate measure of 
the wavelength of the disturbance in 








THE ‘‘TIME BALL” 


Figure 6: The red rings near the 
give a measure of the wavelength 


top 


The energy abstracted from the oil 
bath and thrown into the rod is much 
greater with this form of apparatus, 
than when a solid rod is merely dipped 
into the oil, and it was with a collector 
of this form that the powerful heating 
effects described in the opening para- 
graph were obtained. The rod may 
be drawn out in a flame, forming a 
thread several feet in length. These 
threads invariably snap into frag- 
ments when the oscillator is operated 
with its full power, and burn through 
the skin when squeezed between the 
finger and thumb. The velocity of 
the waves in these fine threads is 


much less than in the thicker rods, 
and the rings formed on them by red 





““SMOKE”’ FROM LIQUID 


° 


Figure 7: Benzol on water is driven into 
the air as a fine mist or ‘‘smoke’’ 
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wax are less than a millimeter apart. 

These curious heating effects were 
first noticed when taking the tempera- 
ture of the oil fountain with a ther- 





SPOTTING THE NODES 


Figure 5: With this record one 
literally visualize the sound waves 


can 


mometer. Though the instrument reg- 
istered on 25 degrees, Centigrade, or 
two degrees above room temperature, 
the tube became so hot at the point 
at which it was held between the 
thumb and finger, that it had to be 
released. The heating, of course, is 
developed by the friction between the 
vibrating glass and the skin, or rather, 
is due to the rapid pounding of the 
transverse vibrations. This same heat- 
ing is felt when any object such as a 
rod, tube, beaker, or flask is held be- 
tween the thumb and finger and dipped 
into the oil. 


HE maximum heating effects are 
obtained with a small flat-bot- 
tomed conical flask, drawn down at 
the top to a rod about .5 millimeters 
(one 50th of an inch) in diameter. The 
flask is mounted on a support furnished 
with a vertical rack and pinion motion 
by which the distance between tne 
flask and quartz plate can be ac- 
curately adjusted for multiple reflec- 
tions as previously described. With 
this condition fulfilled, a dry pine chip 
pressed against the top of the rod 
smokes and emits an occasional] spark, 
while the rod rapidly perforates the 
wood, forming a hole with charred 
edges. 
If a glass rod is cemented with seal- 
ing wax to the center of a circular glass 
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disk dusted with lycopodium, a beauti- 
ful system of concentric cireular rings 
forms on the plate as soon as the lower 
end of the rod is dipped in the vibrat- 
If the rod is cemented to the 


ing oil. 
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heats rapidly even without being com- 
pressed between the fingers. If now 
we apply a little oil with a medicine 
dropper to the outside of the tube, 
above the constricted portion, a very 
surprising thing happens. 
The oil spreads over the 
surface and is thrown out 
in numerous jets of spray, 
resembling smoke, and a 
dense cloud gathers about 
the tube. 


With a collector of this 
type the amplitude of the 
vibration frequently be- 
comes so great that the 


tube is fractured in a curi- 
ous manner, small irregular 
pieces of glass: breaking 
away from the constricted 
part. (Figure 10.) In the 
case of particles exceeding 
a certain size, suspended in 
water—coal dust for ex- 
ample—flocculation occurs 
the moment the liquid is 
traversed by the waves, the 
particles rushing together 








L Ee 
INTERFERENCE FIGURES to form clusters which pres- 

Figure 5: Fine lycopodi im powder o7 1 disk assumes ently gather into a single 
manifold patterns u hen vibrating at super-sonic rates irregular mass just under 

the surface. This phenom- 

disk at a short distance from the enon was photographed with a cine- 


center, the complicated pattern re- 
produced in Figure 8 is formed. These 
figures are formed by the interference 
of waves reflected from the rim of the 
plates, with those radiating from the 


center. In the case pictured, the 
reflected waves come to a_ focus 
situated on one side of the center, 


opposite to the point of attachment 
of the rod, and a system of radiating 
interference fringes is formed as with 
two similar sources of light. 


HE effects of the vibrations on a 

block of ice, immersed in a beaker 
of ice water with smaller fragments of 
ice to check the heating, is very re- 
markable. After a short exposure to 
the waves, if the ice is removed from 
the beaker and squeezed in the hand, 
the block crumbles into a mass of small 
fragments, for the heating has taken 
place throughout the entire mass of 
ice, and melting apparently occurs at 
the interfaces between the crystals. 
The same effect was not obtained with 
“‘pond-ice,”” perhaps due to the fact 
that in this case we are dealing with a 
single crystal. 

One of the most spectacular effects 
obtained with the vibrations is illus- 
trated by the photograph reproduced 
in Figure 9. A glass tube of about 
2.5 centimeters diameter is closed at 
one end and drawn down to a diameter 
of about 7 millimeters near the other. 
The tube is clamped to the rack and 
pinion stand and the rounded bottom 
lowered into the mound of vibrating 
oil. The constricted portion is the 


seat of very intense vibrations, and 


matograph, and by studying the indi- 
vidual pictures the process of floccula- 
tion can be followed. It is planned to 
take pictures with a high speed ma- 





SPRAYED OIL 
The 


tube 
throw the oil off in a fine, light spray 


Figure 9: vibrations of the 


chine, so that slow motion pictures 
can be projected and the motion of 
the particles watched at leisure. 

Small burns, made by pressing the 
skin against the end of the glass rod, 
appear to differ somewhat in the way 
in which they heal, from burns made 
by mere contact with a hot point, 
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and it seems probable that the high. 
frequency vibration has some tissue. 
destroying power. 

We have found many interesting 
biological effects of the vibrations, 
Red blood corpuscles are destroyed, 
the salt solution in which they are 
suspended losing its turbidity and 
becoming of a clear red color like a 
solution of an aniline dye. Undiluted 
blood is “‘laked’’ by the vibrations, a 
result of interest to physiologists ep- 
gaged in investigations in which a com- 
plete breaking up of the red corpuseles 
without the use of heat or chemical 
agents is desired. Small unicellular 
organisms, such as paramecia, are 
killed and the cells torn open. Fila- 
ments of living spirogyra were torn 
to pieces and the cells ruptured. Dig. 
tinct evidence was obtained also that 
the red corpuscles could be destroyed 
within the body of a living animal 
(a mouse), and small fish and frogs 
are quickly killed by the vibrations, 
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A BROKEN TUBE 


Figure 10: Under circumstances described 
in the article the tube is fractured 


A wide field of investigation in 
biology appears to be opened up by 
these experiments. By employing the 
technique of the fine glass thread, it 
will be possible to apply the vibrations 
at a minute point on the surface of an 
egg embryo or small organism under 
the microscope, and study the effect 
of the local disturbance on its subse- 
quent growth. 

By employing vibrations of a less 
intensity, which do not actually rup- 
ture the cells, the granules within them 
can be displaced from their normal po 
sitions without any actual destruction 
of tissue. It seems quite possible that 
results of importance can be obtained 
along the lines initiated by Professor 
Loeb, who punctured embryos with 
fine needle points and then studied 
their subsequent abnormal growth. 
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THE AUTHOR AT THE TELESCOPE, OBSERVING THE SWINGS OF THE TORSION BALANCE 


The balance is several feet distant. 


Path of light is from scale on 
illuminated box, to mirror on pendulum, back to prism, thence to 


observer. 


Chronograph illustrated at the right records time of suc- 
cessive transits of the beam of light reflected from the pendulum 


Weighing the Earth’ 


The Earth’s Mass Is About 6,000,000,000,000,000,000,000 Tons. 
How Is This Amount Actually Determined? 


HAT is quite remarkable,” 
said the visitor. “I always 
thought of gravitation as 
acting vertically downward, 
but here it acts horizontally.” 

The speaker was one of many per- 
sons who have come to the Bureau of 
Standards during the past two years 
asking to be shown “the machine for 
weighing the earth.’”’ He had been 
taken to the basement of the building 
and through a door in an incon- 
spicuous corner down two flights of 
stairs into a windowless room 35 
feet underground. It had been a 
warm day out of doors, but here the 
air was refreshingly cool. 

“T suppose this room is ventilated 
by cooled air,’ said the visitor. 


“No,” replied his guide. ‘There 
is next to no ventilation here. This 
is our constant-temperature room, 


built at this depth underground to 
avail ourselves of the constant tem- 
perature of the earth. To this depth 
frost and summer heat never pene- 


trate. The temperature of the room 
does not vary a degree, winter or 
summer.”’ 


“Was this room built especially for 
this experiment?” 
“No, it was provided when the build- 


ePublication approved by the Director of the Bureau of 
Standards of the United States Department of Commerce 


By PAUL R. HEYL, Ph.D. 


Physicist, United States Bureau of Standards 


ing was built. Every well equipped 
physical laboratory has a constant- 
temperature room. Many experiments 
require it. But here is what you have 
come to see.” 

The visitor turned and looked in the 
direction indicated. His face showed 
surprise. 

From beams let into the walls of the 
room there hung two steel cylinders, 
each about a foot long and eight inches 
in diameter. Between them there was 
a cylindrical case of iron with little 
windows here and there. From the 
top of this case there rose a chimney 
of brass about three feet high. 


_. said the visitor, after a 
pause, “it doesn’t look at all 
like what I expected.” 

“What did you expect to see?” 
asked the guide. 

“T guess I had no very definite idea, 
but I rather thought it would be an 
apparatus that would look as if it 
was adapted for weighing something 
or other.”’ 

“And that is exactly what this is 
for,” said the guide. “When you 
weigh a body, in the ordinary sense 
of that term, you measure the attrac- 
tion between that body and the earth. 
By means of this apparatus we measure 
the attraction between two bodies 


small enough for us to handle readily. 

“Like many scientific problems,” 
continued the guide, “‘this one must 
be solved by an indirect and round- 
about process. Our only way of 
estimating the mass of the earth is by 
the gravitative pull which it exerts 
on other bodies, ourselves for example. 
Were the earth twice as massive we 
would all weigh twice as much (without 
any increase in bulk) and would have 
considerable difficulty in getting about. 
But to determine the mass of the 
earth in this way requires an accurate 
knowledge of the law of gravitation, 
and that is what this apparatus is 
really for. The mass of the earth is 
for us only a side issue.” 

“But didn’t Newton state the law 
of gravitation accurately?” 

“Yes, as far as he went. He stated 
how the force of attraction between 
two bodies varied with their masses 
and with the distance between them, 
but he could not calculate the actual 
force in pcunds between any two 
bodies, such as the sun and the earth. 
It was nearly a century later before 
that was possible.” 

“IT suppose the force between the 
sun and the earth would be more 
appropriately measured in tons,” re- 
marked the visitor. 

The guide smiled. 
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“Even tons would hardly be ade- 
quate. If gravitation should fail, and 
we should attempt to keep the earth 
in its orbit by means of a steel cable 
attached to the sun, we should have 
our difficulties. The centrifugal force 


of the earth in its orbit would snap a 
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about their axial support through an 
angle of 90° the distance between balls 
and cylinders will be increased, and 
the attraction altered. In consequence 
of the changed attraction, the pendu- 
lum will have a different time of swing 
in the two positions of the cylinders. 
This difference in time of 


























THE TORSION BALANCE 
The apparatus described by the author. 


steel cable 3000 miles in diameter.”’ 

The visitor looked at the guide 
incredulously. 

“Do you mean to say that empty 
space may be more tenacious than a 
steel cable?”’ 

“‘Well—pérhaps space is not really 
empty. We shall know more about 
that when we know more about 
gravitation. But here is a photograph 
which shows what is inside that iron 
case. Under the lifted lid you see the 
swinging system; we call it a torsion 
pendulum. There is a light aluminum 
rod about eight inches long, with a 
metallic ball hanging from each end. 


? HE rod is suspended at its 
center by a very fine wire of 
tungsten, such as is used in incan- 
descent lamps, about a thousandth of 
an inch in diameter. Tungsten can 
be drawn into finer wire than steel 
and will carry a heavier load without 
breaking. This pendulum swings slow- 
ly back and forth, twisting and un- 
twisting its suspending filament. 
“When the lid is lowered into place 
the balls hang opposite the centers 
of the cylinders and as close as we 
can get them. There is of course a 
gravitational attraction between cylin- 
der and ball. If we turn the cylinders 





When in use, 
the balls are enclosed by the drum beneath 


swing is what we must 
measure. From it we can 
calculate the actual value 
of the attraction between a 
cylinder and a ball.” 

“How much do _ these 
cylinders and balls weigh?” 

“Each cylinder weighs 
about 140 pounds, and each 
ball about two ounces.” 

“And how many pounds 
or ounces of attraction are 
there between a cylinder 
and a ball?” 

“Ounces are just as in- 
adequate to measure this 
attraction as were tons in 
the case of the earth and the 
sun. The number is too 
small to convey any mean- 
ing in itself; perhaps we may 
best realize it by saying 
that it is about equal to the 
weight of the ink in a 
printed period. Gravita- 
tion is really a very small 
effect. The large force be- 
tween the earth and the 
sun is due to the fact that 
these bodies are so tremen- 
dously massive. The largest 
masses we can handle are 
ocean steamships. Two 
ships of 50,000 tons each, lying side by 
side with say 100 feet between their 
centers, would attract each other with 
a force of only about 45 pounds.” 

“And how are such results as that 
calculated?” 

“By solving a problem in propor- 
tion, starting from the result of such an 
experiment as you see before you. 
We measure the very small attraction 
between a cylinder and a ball of 
known masses, and work up from the 
small to the large. Newton’s dif- 
ficulty was that he had not the ex- 
perimental result to start from.” 

“And this weight of a period of ink 





—how accurately can you measure 
it” 
“Until recently the ‘constant of 


gravitation,’ as we call it, was known 
with an accuracy of about one part 
in 600. Our results carry the pre- 
cision to about one part in 6000. A 
torsion pendulum is a very sensitive 
device, especially when enclosed in a 
vacuum, as this is. With no air 
to resist its motion, the pendulum 
can be deflected by an incredibly small 
force.” 

“I think I begin to see,” said the 
visitor, slowly. “Starting from the 
experimentally determined attraction 
between two masses like these, one 
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can work up to the attraction between 
two ships, or even to the case of the 
earth and a body on its surface.” 

“Exactly,” said the guide. “Only 
in the case of the earth we must put 
the question this way: how much 
must be the mass of the earth to 
exert the attraction that it does upon 
a body at its surface—4000 miles 
distant from its center?” 

“And the answer is—?” 

“About six thousand million million 
million tons—6 followed by 21 ciphers, 
The next three figures after the 6 are 
really available if anyone should 
need them. Farther than that we 
cannot go at present.” 


Bie ip mee figure doesn’t mean much 
to me,”’ said the visitor. 

“Nor to any of us,’’ answered the 
guide, smiling. “It can be realized 
only by a comparison. If all the 
people on earth were to emigrate to 
the moon and take their live stock 
with them, the change in the mass of 
the earth would be absolutely im- 
perceptible—less than one part in a 
million million. But I must show 
you how we measure the time of swing 
of the pendulum. Through that hole 
in the wall there comes a beam of 
light from the next room. It enters 
the apparatus through the glass base 
on which it rests, falls on a small 
mirror attached to the pendulum and 
is reflected out by the same path. 
As the pendulum swings, an observer 
in the next room sees the reflected 
beam of light move, and he can time 
its oscillations.” 

Opening a door the guide led the 
way into the next room. 

“On that pier you will see a scale of 
numbers on glass with a light behind 





CROSS-SECTION OF THE EARTH 


The core is iron which grades off irreg- 
ularly into rock, as depicted above 


it. The reflection of that scale in the 
moving mirror of the apparatus is 
what we have to observe. Sit down 
in that chair and look through the 
telescope. Do you see the reflection 
of the scale?” 

“Yes, I can read the numbers.” 
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“What number is in the middle of 
the field?”’ 


7. 

“Ts it standing still?” 

“ve.” 

“Good. Now watch it, and I will 


go out and start the pendulum moving, 
and you will see the numbers shift in 
the field of the telescope.”’ 

The guide went to the outer room 
and returned in less than a minute. 

“Now,” said he, “it will take a 
minute or two before any motion is 
perceptible. I have given the pen- 
dulum only a very small push.” 

“How did you do it?’’ asked the 
visitor. ‘‘Isn’t the pendulum sealed 
up in an air-tight case? Did you 
use a magnet?” 


3s O, I couldn’t do that. You 
noticed that the case of the 
apparatus was of iron. That is for 
the purpose of shielding the pendulum 
from outside magnetic changes, such 
as would happen when we moved the 
cylinders around. I'll show you how 
it was done when we go out. Can 
you see the numbers moving now?” 

“Yes—there they go, but very 
slowly.” 

“The pendulum moves very slowly 
at best. In this position of the 
cylinders the time of swing is about 
29 minutes; when the cylinders are 
turned about, it is some five minutes 
longer.”’ 

“This is not the first time that such 
an experiment as this has been carried 
out?” 

“No, it has been attempted about 
a dozen times in the last 200 years. 
This particular type of apparatus was 
first used something over a century 
ago, and has proved itself to be by far 
the most reliable for such work. 
It was first used by Henry Cavendish, 
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ly, in installments, when Cavendish was 
not looking. Had he noticed the 
artist at work the picture would never 
have been finished.” 

“This has been certainly worth 
seeing,” said the visitor, rising. ‘“‘And 
now show me how you started the 
pendulum.” 

The guide led the way to the outer 
room. 

“It was done by using gravitational 
attraction. You see those two bottles 
of mercury placed close to the pen- 
dulum case, one in front and one 
behind it? Each bottle holds about 
five pounds of mercury. They are 
placed in such positions as to have the 
maximum attractive effect upon the 
balls inside the case, and they are now 
slowly deflecting the pendulum out 
of its position of rest. In about 
15 minutes they will have twisted it 
as far as they can. We may then 
place them so as to pull the pendulum 
back again. By periodically revers- 
ing the positions of the bottles in time 
with the swing of the pendulum we 
can, in two hours time, produce an 
angular motion of over three degrees, 
which is enough to last all day and 
part of the night.” 

“That is quite remarkable,” said 
the visitor. “I always thought of 
gravitation as acting vertically down- 
ward, but here it acts horizontally. 
And right through the iron case, too! 
You said that would cut off magnet- 
ism; is there no screen for gravitation?’ 

The guide shook his head. ‘None 
that we know of. It is a very. re- 
markable thing. If there is any such 
material it does not exist on or in the 
earth, for the earth itself, massive and 
thick as it is, is perfectly transparent to 
gravitation. If it obstructed gravita- 
tion in the slightest degree it would 
play fast and loose with planetary 
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TWO POSITIONS 


At left the balls are in the 
near position with regard to 
the cylinders; at right they 
are in the far position. 
This is fully explained in 
the text. The less elementary 
account of Dr. Heyl’s four- 
year research on the constant 
of gravitation was published 
in the Proceedings of the 
National Academy of 
Sciences, August, 1927 


) 








a wealthy and eccentric recluse, who 
devoted his time to scientific ex- 
periments. He worked in electricity 
and chemistry, and just missed dis- 
covering the rare gases in the at- 
mosphere. Here is his portrait.”” The 
guide opened a book lying on the 
table. “It is the only picture of him in 
existence. It was made surreptitious- 


motions. For example, every time 
the earth came between Mars and the 


sun it would weaken slightly the 
attraction which holds Mars in its 
orbit, and the planet would take 


advantage of the opportunity to edge a 
little farther off. In fact, were this 
the case the sun’s family today would 
probably contain only the planet 
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Mercury; the other planets would 
have been dispersed millions of years 


ago. 
“One more question,’ said the 
visitor. ‘‘You have spent a great deal 


of time on this work. What is the 


use of it?’ 




















HENRY CAVENDISH 


The original “‘weigh-master.’’ The recent 
experiments aim after greater refinement 


“There may be several answers to 
that question, ’’ replied the guide. 
“You, I take it, have experienced in this 
visit a little of the interest and fas- 
cination that it possesses; but there 
is more than that. Gravitation is one 
of the most fundamental phenomena 
of Nature, and is still very much of a 
mystery, in spite of Einstein. In this 
work we are trying to make our 
knowledge of it a little more accurate 
and complete. Science progresses in 
that way; practical results usually: 
follow of themselves. Yet there are 
two classes of persons who are es- 
pecially interested in the results of an 
experiment such as this. Astrono- 
mers, for example. For them, the 
mass of the earth is a standard of 
reference by which they can determine 
the masses of the sun and the moon 
and all the other planets of our solar 
system. 


HOSE who study the earth and 

its structure are equally in- 
terested, for from the mass of the 
earth we can determine that it has 
an average density of about five and 
one half times that of water. Now 
the rocks which constitute the earth’s 
crust, and are accessible to test and 
measure, average only about half 
this density. The conclusion is in- 
escapable: the interior of the earth 
must be made of something much 
denser than the surface. It is be- 
lieved to be a ball of iron.” 








Our Point 


THE RETREAT OF THE MODERN 
ALCHEMISTS 


OMETHING over two years ago 
sJ the physicist, H. H. Sheldon of 
New York University, acting for this 
magazine, conducted an investigation 
of the transmutation of elements. The 
German scientist Miethe, the Dutch 
physicists Smits and Karrsen, and 
several others had claimed to have 
transmuted mercury into gold, lead 
into mercury and so on. Professor 
Sheldon duplicated the experiment but 
obtained no transmutation of elements. 
Nevertheless, in the interests of sports- 
manship in science, the apparent suc- 
cesses of Smits and Karrsen were pub- 
lished in this journal. 

The same Professor Smits has now 
announced that his claim for successful 
transmutation was probably in error, 
the mercury found in his experiments 
having, it appears, been introduced 
accidentally in the form of impurities 
in the chemicals used. 

This latest retreat from an advanced 
trench sets one aspiration of modern 
atomic physics in therearofthealchemy 
of the middle-age philosophers.. For 
they transmuted base metals into gold 
—or thought they did. In this connec- 
tion it may interest our readers to know 
that the alchemists are not all dead yet 
but, with the astrologists of 1928, are 


still going strong. Frequently the 
editor receives a little periodical 
wholly devoted to real alchemy. Des- 


pite our boasted methods of education, 
a fairly large proportion of the human 
race is still living, mentally at least, 
in the Tenth Century. 


WATER METERING AN ECONOMIC 
NECESSITY 

HE time is approaching when the 

prejudice against the installation 
of meters to control the use of city 
water supply will disappear. Its dis- 
advantages are imaginary; its ad- 
vantages are many and capable of 
proof. The cities which have made a 
tentative installation have been so 
impressed with its effects in preventing 
waste of water that in some cases, as 
in Minneapolis, meters have been in- 
stalled on 100 percent of the water 
connections of the city, and with very 
satisfactory results. 

Although it is true that water costs 
nothing at the source, its cost at the 
faucet is a formidable item in the city 
budget. It costs money to collect 
water by impounding it by costly 
dams built at the outlet oi the water- 


sheds; it costs money to purify it, to 
transport it by tunnel and steel con- 
duit, to provide the vast systems of 
mains that bring it to the consumer’s 
factory and dwelling. As thus de- 
livered, it is in the total a costly 
product, and the enormous’ waste 
which always occurs when the supply 
is unmetered is nothing short of being 
an economic crime. 

Let us look at some of the relative 
statistics of cities which have a me- 
tered and an unmetered supply. Mr. 
J. A. Jensen, Superintendent of Min- 





How Foolish 


OW unsafe and foolish it is 

these days to state that any 
given advance in science or in- 
dustry will never be accom- 
plished. Too often the man who 
makes such predictions is over- 
taken by the man who has ac- 
complished the very thing that 
“could never be accomplished.” 
Where is the man who first said 
that heavier-than-air flight was 
a demonstrated physical impos- 
sibility? Airplanes are flying 
over his grave. And where is the 
man who scoffed at television? 
Television is a fact today. No 
sooner, however, had television 
been attained in the laboratory 
than the Short-sighted Cynic an- 
nounced that, anyway, it would 
never be perfected for use in the 
home, like the radio. And now 
a noted scientist has virtually 
perfected it for the home, as an 
article in the present issue ex- 
plains. Would not one think that 
Short-sighted Cynic would learn 
a lesson? 

Someday, someone with true 
prescience will predict the dis- 
covery of a collar button that 
won't roll under the bed, and 
Short-sighted Cynic will—but 
that’s another story. 











neapolis Water Works, tells us of a 
compilation of data made by Chicago 
in 1926, when all the large cities were 
asked to furnish the statistics of their 
water supply. In 16 cities of over 
200,000 population, in which universal 
metering was adopted, the water rate 
per thousand gallons averaged 0.166 
dollars, and the average per capita con- 
sumption was 110 gallons per day. In 
eight cities of over 200,000 population, 
in which universal metering was not 
adopted, the water rate per thousand 
gallons averaged 0.179 dollars, and the 
average per capita consumption was 
167 gallons per day. 
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The metered rate was less than the 
unmetered rate. 

Now the above comparison shows 
that the difference between 110 and 
167 gallons daily per capita consump- 
tion is a distinct loss or wastage, which 
could be prevented by metering. The 
average population of the eight un- 
metered cities is 1,721,000; and hence 
the average daily prevention by meter- 
ing in each city would be about 100,- 
000,000 gallons. This reduced con- 
sumption would mean a reduction in 
expenditures for water-sheds, impound- 
ing dams, purification works, aque- 
ducts and pumping equipment—a 
saving of many millions of dollars of 
capital investment, and a_ lowering, 
gentle reader, of your tax burden. 


NONSENSE 


CERTAIN manufacturer of a 

dress fabric which is said to let 
through to the skin the ultra-violet 
rays of the sun, and actually does let 
through a minor part of them, claims 
also that an equally important property 
of this fabric is ‘tits power to keep the 
body in a constant bath of elec- 
tricity,’’ due to the fact that, being a 
non-conductor of electricity, it “does 
not allow the natural electricity of the 
body to be dissipated as is the case with 
ordinary clothing.”’ 

We have more than a suspicion that 
this bright idea, with its air of plausi- 
bility, originated in the overheated 
brain of some writer of advertising 
matter; certainly no one trained in 
science wrote it. 

Advised of this far-reaching scien- 
tific discovery, one of our good friends 
suggests that it would be a great boon 
to humanity if the same manufacturer 
would put on the market a new kind of 
fabric which would keep the aura 
within the confines of the body, witha 
possible flap valve which could be 
opened at propitious moments to re- 
lease the invisible aural charms of the 
wearer. This enveloping garment 
would prevent contamination of the 
aura, which is alleged to extend several 
feet from the periphery of the skin, and 
might also protect it from being stepped 
on by careless pedestrians. 


WASHINGTON’S WORDS STILL 
TRUE TODAY 


HEN George Washington stated 
that the best way to preserve the 
peace is to be prepared for war, he 
spoke a truth that is as true today as it 
was in the stirring days of the Revolu- 
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tion. Thanks to the efforts of the 
Army Ordnance Association, the na- 
tion is being taught that modern war is 
of such magnitude that the controlling 
factor in bringing it to a speedy con- 
clusion is the possession of a pre- 
ponderating amount of the material 
mechanism of war, and particularly of 
a vast supply of munitions. There is 
ample testimony from commanders on 
both sides that the critical shortage of 
munitions for the first year or year and 
a half of the World War paralyzed the 
fighting power of their armies; at times 
threatened whole sections of the front 
with disaster; and resulted in the stale- 
mate of French warfare which lasted 
for nearly four years. 

The public does not even yet realize 
what enormous amounts of ammuni- 
tion were expended. At the Somme, 
the British fired 4,000,000 rounds 
weighing 75,000 tons, whereas during 
the Battle of Gettysburg only 32,781 
rounds weighing less than 400 tons, 
were expended by the Union Army. 
The total expenditure for ammunition 
by the Union Army was 10,000,000 
dollars whereas the Allies’ expenditure 
during the World War was 30,000, 
000,000 dollars. It is agreed among 
military experts that if either side had 
had a sufficient supply of munitions it 
could have won the World War in 1914. 

Now we can secure a preponderance 
of munitions in two ways: either by 
providing an enormous supply in time 
of peace, or by maintaining a smaller 
supply, and so organizing our indus- 
tries as to ensure our getting into 
quantity production in the event of 
war before the enemy can. The first 
plan would be too costly; the second 
can be followed at a mere fraction of 
the cost of the first. The second plan 
would give us an early preponderance 
—so much greater is our industrial de- 
velopment and so greatly are we fa- 
vored in possessing, within our borders, 
most of the essential raw materials. 

ENGINEERING BEAUTY 

STHETES will tell you that a 

structure is beautiful only when 
its utilitarian purpose is boldly pro- 
claimed by its starkness of line. Ina 
measure this is true. We like to thrill 
to the feeling of power and massive- 
hess and engineering skill embodied in 
any project, but many things, no 
matter how impressive they may be in 
their nakedness, could be improved by 
judicious dressing up, as the following 
examples will illustrate. 


Somewhere in New Jersey, several 
years ago, we saw a gas tank upon 
which a valiant attempt to decorate 
had been made. The steel supports, 
ordinarily left bare, had in this case 
been plaster-covered in Gothic style, 
while Gothic arches hid each cross- 
member. So far so good, but still not 
enough, for the tank itself remained 
just a gas tank. 

However, across the East River from 





| 
Correspondence School | 
Abuses 


ROPERLY conducted, the 
correspondence school is of 
the greatest value to the young 
man of laudable ambition but 
limited means, whose resources 
prevent him from entering col- 
lege. There are certain of these 
institutions that will be grate- 
fully remembered by men who 
realize that their success was 
based upon a_ correspondence 
course conscientiously followed 
through. Unfortunately the well- 
merited success of the early 
schools has attracted the atten- 
| tion of unscrupulous “sharpers,” 
who have started “fake” schools 
| and exploited them by the usual | 
methods of advertisement and 
| circular. The Chairman of the 
| National Correspondence School 
| Committee of the American As- 
sociation of Engineers, states 
that “our country is overrun 
with correspondence schools, 
which by misleading advertising 
| and circular matter are robbing 
young America out of millions 
of dollars a year.” This is simply 
damnable. Give your active sup- 
port to the bills in the state leg- 
islatures and Congress which 
aim to curb these harpies and 
protect the knowledge-seeking 
American boy and young man. 











New York City, a gas tank that once 
loomed as a huge red shadow against 
the sky, has been camouflaged with a 
harmoniously blended variety of colors. 
It is claimed to be very artistic and a 
great improvement. 

And now the new tunnels under the 
Hudson River are going to be made 
attractive. Architects are at work on 
plans for decorating the entrances. 
This is a very laudable undertaking for 
there are many unsightly incidentals in 
the neighborhood of these tunnels that 
could well be eliminated or hidden 
from view. 

Since the efficiency of any engineer- 
ing or industrial project seldom is im- 
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paired by superficial additions, more 
attention should be paid to this ques- 
tion of enhancing their beauty. In the 
future, others may be better than the 
three mentioned above, but even 
these are a start toward improving the 
surroundings of engineering and in- 
dustrial works. 


LABOR’S BEST FRIEND 


view of the multiplied benefits 
conferred upon labor by the de- 
velopment of machinery, automatic 
and otherwise, it is difficult to realize 
that, in an earlier age, the working 
man looked upon the introduction of 
labor-saving machines with suspicion 
and in many cases fought it with 
riotous violence. It took time to teach 
the great truth that the labor-saving 
machine, so far from curtailing the 
demand for labor, greatly increased it. 
The increase in output brought a cor- 
responding reduction in cost and an 
ever-growing demand for the cheaper 
product. The dire predictions of the 
labor agitators were completely falsi- 
fied. Not only was there an increased 
demand for labor, but wages began to 
rise, until, today, in the United States 
where this great economic law has 
been recognized and followed to the 
limit, machinery has raised the work- 
ing man to a position of material com- 
fort and social recognition, that would 
have appeared like a wild Utopian 
dream to his forebears of only 40 years 
ago. 

Not all of the present marvelous 
efficiency of American industry is due 
to the machine; much is to be credited 
to intelligent management, with its 
sympathetic attitude to labor. Credit 
must be given, also, to the lavish way 
in which nature has_ enriched the 
country with natural resources that 
are vast in quantity and fabulous in 
value. 

An ever-growing use of power, more 
intensive mechanization, improved ef- 
ficiency in management, and, best of 
all, an increasing co-operation of labor, 
have produced concrete results that are 
positively startling. Thus the Na- 
tional Industrial Conference Board 
tells us that the volume of produc- 
tion in 1923 was 33 percent greater 
per wage earner than it was in 1914; 
that it required 25 percent less labor, 
13 percent less power, 17 percent less 
management personnel per unit of 
production, and 7 percent less actual 
working time per man than was neces- 
sary in 1914. 
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HIGH-PRESSURE 


The working pressure in this Delaware 


slightly higher than that of the Horatio Allen mentioned in the tert. 


and Hudson engine is In this engine there 


LOCOMOTIVE, THE “JOHN B. JERVIS’’ 


has been considerable refinement of design 
both in the appearance of the jacketec 


parts and in the efficiency 


High-Pressure Steam in Locomotives 


Tendency is Toward Still Higher Steam Pressures to Obtain 
Greater Tractive Effort and Fuel Economy 


By EDWARD C. SCHMIDT 


Professor of Railway Engineering, University of lilinois 


HE history of the develop- 
ment of the steam locomotive 
is a record of a _ constant 
struggle for increased economy 
of operation and increased power. 
Any development which offers to en- 
hance locomotive economy or power, 
immediately enlists the interest of rail- 
road men; and recently they have had 
recalled to their attention something 
which promises to do both—namely, 
the use of higher steam pressures. 

A hundred years ago, when locomo- 
tives were being first applied to the 
operation of railways, the prevailing 
steam pressure, because of limitations 
imposed by the quality of materials 
and by relatively crude shop practices, 
was generally about 50 pounds per 
square inch. Since that time the 
pressure has steadily advanced until 
today the usual boiler pressure on 
newer locomotives is in the neighbor- 
hood of 200 pounds per square inch, 
the general range in pressure being 
from 180 to 210 pounds. A boiler 
pressure of 250 pounds—with the rare 
exceptions later to be discussed—is 
the present-day maximum; and of the 
70,000 locomotives in operation on the 
railroads of the United States, fewer 
than 1500 carry this pressure. 

Increasing the train load has always 
been, in American practice, the usual 
resort for attaining general economy 


in train operation, and it has resulted 
in an unremitting demand for loco- 
motives of greater tractive force. 
For the designer, an increase in steam 
pressure is an easy way to increase in 
locomotive power or tractive force; 
for obviously the force exerted upon 
the machinery by the pull and thrust 
of the pistons is dependent upon the 
average pressure which may be main- 
tained within the cylinders, and this 
average pressure becomes greater as 
the available steam pressure is in- 
creased. Increases in pressure have 
been made chiefly in response to the 
demand for greater tractive force. 


ECENTLY railroad men have had 
presented to them the proposal 
to make further and far more radical 
increases in steam pressure; not, as 
hitherto, by gradual advances of 15 
or 20 pounds decade by decade, but to 
increase the boiler pressure in one 
step up to 400 or 450 pounds per 
square inch, or even to as much as 
850 pounds—and these proposals in a 
few instances have been accepted and 
tried. 

The argum:nt for such high pres- 
sures is now founded chiefly on the 
ground of economy in steam and coal 
consumption, and only incidentally 
on the possible increase in power. The 
argument is not a new one, for it has 


long been understood that in recipro- 
cating engines, high-pressure steam 
could effect notable savings in steam 
consumption; and 25 years ago railroad 
men were debating the advisability of 
increasing locomotive boiler pressures. 
At that time, however, the proposed 
increases were small as compared 
with what is now suggested and no one 
then seriously advocated pressures in 
excess of 250 pounds. 

While the debate was in progress, 
superheated steam (steam heated be- 
yond the natural temperature at which 
water passes into steam) made its way 
into locomotive practice and the gains 
from its use so far outstripped the gain 
to be derived from the moderate 
pressure increases then under dis- 
cussion, that the proposals for higher 
pressures were temporarily dropped. 
Four years ago, however, they were 
renewed and at present the locomotive 
designer is seeking to superimpose upon 
the economies realized by the use of 
superheated steam the economies which 
may be obtained by the use of pres- 
sures up to 400 or 450 pounds. 

The reason for the greater economy 
of high-pressure steam lies in the fact 
that while it takes substantially the 
same amount of heat to generate it, a 
larger share of this heat is available 
for conversion into mechanical energy 
or work. For example, saturated 
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steam generated at 200 pounds pres- 
sure requires 1199 heat units for each 
pound of steam produced, whereas 
at 400 pounds pressure it requires 1203 
heat units to produce one pound of 
steam. In other words, if 1199 pounds 
of coal are needed to generate a given 
weight of the low-pressure steam, only 
four additional pounds of coal would 
be needed to generate the same weight 
of steam at the higher pressure. In- 
deed, if the steam in both instances 
be superheated, as it generally is 
in locomotives, the heat required 
for the higher pressure is a trifle 
less than for the lower pressure. 
In general we may say that the fuel 
expenditure in the two cases is sub- 
stantially the same. Of the total 
amount of heat imparted to the steam 
at either pressure, only a very small 
proportion may be recovered in the 
form of work or power when the steam 
is used in the engine cylinders. The 
significant fact, however, is that the 
recoverable portion is much greater 
in the 400-pound steam than in the 
200-pound steam. 


F we assume two locomotives which 

develop the same power and perform 
the same service, one using steam at 
200 pounds, the other at 400 pounds 
pressure, the steam in both instances 
being superheated to a temperature of 
from 600 to 650 degrees, the weight 
of steam consumed by the high-pres- 
sure locomotive will be about 18 per- 
cent less than the steam consumption 
of the low-pressure machine—assum- 
ing, necessarily, that the high-pressure 
steam be used in compound instead of 
simple cylinders. This value repre- 
sents, in general, the gain in steam 
economy which we may reasonably 
hope to attain by the adoption of such 
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BOILER OF THE ‘‘HORATIO ALLEN’”’ 


Dismantled boiler of the engine shown at the bottom of this page. This gives a good idea of 
the tubular construction of the firebox, a very good example of modern high-pressure design 


steam pressures as are now being 
proposed. This saving in steam is 
highly important in itself, for loco- 
motive boiler water is expensive; but 
the saving in coal would, of course, be 
far more important. 

If all the coal delivered to loco- 
motives were burned while they are in 
motion and hauling trains, the saving 
in coal to be effected by the use of 
high-pressure steam would be _ sub- 
stantially the same as the saving in 
steam, or about 18 percent; actually 
the coal saving would be less. From 
one fifth to one eighth of locomotive 
coal is burned in getting ready for 
service, in waiting for trains to be 
made up, during stops, and under 
other conditions when steam is not 
being used in the cylinders. 

This part of the coal would obviously 
remain unaffected if high-pressure 
steam were generally adopted, and 
consequently the general decrease in 
coal consumption would not equal the 
decrease in steam consumption. Tak- 

















“HORATIO ALLEN”’ 


Comparison of this engine with the later design illustrated on the opposite page will, of course, 
favor the other in design and operation. This engine employs a steam pressure of 350 pounds 





ing into account all the conditions of 
freight and passenger service, it seems 
reasonable to assume that the general 
adoption of such high pressures as have 
been under discussion would save about 
15 percent of locomotive fuel. 

As has been intimated, high-pressure 
steam offers the designer a way of 
escape from many of the difficulties 
which now beset him in trying to meet 
the current demands for additional 
power and hauling capacity; but this 
advantage, important as it is, is far 
less important than the savings in 
steam and coal just cited. 

Steam pressures far in excess of 
those used on locomotives have been 
used for 10 years in first class station- 
ary power plants where pressures up to 
600 pounds are not infrequent. The 
reason for this difference in practice is 
not due to the fact that railroad men 
have been indifferent to this develop- 
ment, but to the fact that the water- 
tube boiler universally used in station- 
ary plants lends itself much more 
easily to adaptation for high pressure 
than does the locomotive boiler. The 
stationary plant boiler is composed 
of tubes of from three to four inches in 
diameter and of small drums which 
rarely exceed 60 inches in diameter. 
For such parts, the greater strength 
demanded by the use of high pressure 
may easily be provided by a slight in- 
crease in the thickness of the walls of 
the tubes or drums, without any basic 
change in boiler design. If, on the 
other hand, the locomotive boiler is to 
be adapted for pressures in excess of 
250 or 275 pounds, fundamental 
changes must be made in its design. 


HE iocomotive boiler consists of a 

cylindrical shell whose diameter is 
frequently as great as 100 inches, and 
of a firebox built up of flat plates 
whose support against high pressure is 
difficult even at the prevailing pressure 
of 200 pounds, and quite impossible if 
the pressure is increased above 275 
pounds. The main shell is a plain 
cylinder and it can be designed to 
carry higher pressures by decreasing 
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its diameter, by using thicker plates 
or by the use of certain alloy steels. 

The firebox, however, presents a 
more serious difficulty. It consists es- 
sentially of two steel boxes roughly 
rectangular in section, placed one 
within the other. The space between 
these boxes is occupied by the water 
and the steam; and the sur- 
faces are therefore subjected 
to the steam pressure which 
tends to expand the outer 
box and to collapse the inner 
one. The box sheets are 
either flat or slightly curved 
and such surfaces offer very 
little resistance to pressure, 
so that they must be braced 
and stayed at frequent inter- 
vals. This staying is ac- 
complished by means of 
rods from which the upper 
sheet is suspended, and by 
means of threaded bolts 
which penetrate both sheets 
along the sides of the fire- 
box. 


HE only way to make 
such a structure safe for 
higher pressures is to in- 
crease the number of stays 
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United States and the fifth on the 
German State Railways. The first of 
these to be built was the Horatio Allen 
named after the first engineer of the 
Delaware and Hudson Railroad, which 
has been in operation on that road for 
nearly three years. In the Horatio 


Allen, the main shell of the boiler is of 
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the open space, and the hot gases from 
the coal bed rise among the small 
tubes and pass thence through the main 
shell in the usual manner. This loco- 
motive carries steam at a pressure of 
35) pounds. It has proved economical 
in steam and coal consumption, and 
its general performance has been go 
satisfactory that the Dela- 
ware and Hudson Railroad 
five months ago placed in 
service a second locomotive 
of similar design which car- 
ries, however, 400 pounds 
pressure—50 pounds more 
the the Horatio Allen. 

The third high pressure 
machine is locomotive Num- 
ber 60,000 which was built 
by the Baldwin Locomotive 
Works as an experiment, and 
which has been in use on the 
Pennsylvania Railroad and 
others. The main boiler shell 
in this case also is of the 
usual design, but the firebox 
is of tubular construction. 


HE bottom of the fire- 
box consists of a hollow 
casting which, by means of 
| pipes on each side, is con- 





and braces; but when the 
pressure approaches 275 
pounds per square inch, the 
stays become so numerous 
that it becomes impossible to find 
room for them and for their proper 
application. Because of these facts, 
the flat-plate firebox construction 
has had to be abandoned, in locomo- 
tives using such pressures as have been 
under discussion, and resort has been 
had to an entirely new design in which 
small diameter tubes and small drums 
have been substituted for the flat 
firebox sheets. 

There are now in operation or under 
construction only five locomotives 
which carry or which will carry steam 
pressures in excess of 300 pounds per 
square inch—four of them in the 


FIREBOX INTERIOR 


Detail view of the interior of the firebox on the Horatio Allen, with 
grates removed, showing the tubular construction from another angle 


the usual cylindrical design; but the 
top of the ordinary firebox is replaced 
by two small diameter drums which 
extend forward over the main shell 
and communicate with its steam space. 
The sides of the firebox are formed of 
about 300 small tubes (of two and two 
and one-half inches diameter) whose 
upper ends open into the two drums 
just mentioned, while their lower ends 
open into two similar short drums 
which are in communication with the 
water space of the main boiler 
shell. 

In the completed boiler, the grates 
upon which the coal is burned occupy 





nected with the water space 
at the bottom of the main 
boiler. 

The flat plates which are 
used to form the sides of the ordinary 
firebox are replaced in this instance 
by 96 four-inch tubes which rise from 
the hollow base casting and, bending 
inward at the top, connect with two 
drums of small diameter which form 
the top of the firebox. These drums 
open into the back end of the main 
shell and communicate with its steam 
space. This construction entirely 
eliminates from the firebox all flat 
plates and it has therefore been pos- 
sible to dispense with all stays and 
braces. 

This engine carries 350 pounds pres- 
sure. In tests made on the locomotive 





HIGH-PRESSURE LOCOMOTIVE NEARING COMPLETION 


Baldwin Locomotive 


Works finished this 350-pounds-pressure 
engine some time ago and it has been used on the Pennsylvania 


Railroad and others. 


The main boiler shell is of the usual design, 
but the firebox is of tubular construction. 


Note four-inch tubee 
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at the testing plant of the Pennsylvania 
Railroad at Altoona, it has shown 
striking economies in steam and coal 
consumption, and has developed at 
certain speeds 4500 horsepower—the 
greatest power output ever obtained 
from a steam locomotive. The fire- 
boxes of all three of the locomotives 
just described are covered on the out- 
side by blocks of asbestos or fire-brick 
and the whole structure is enclosed in 
steel plates, so that this part of the 
finished boiler looks externally very 
much the same as in locomotives of 
ordinary design. The illustrations of 
the John B. Jervis, the Horatio Allen, 
and the locomotive of the German 
State Railways, accompanying this 
article, show the advances that have 
been made in the design of jackets for 
exposed parts. 


FOURTH high-pressure locomo- 
A tive is now being designed by 
the Pennsylvania Railroad to carry a 
steam pressure of 450 pounds. In- 
formation concerning the details of its 
design are not yet available for pub- 
lication. 

The fifth of the locomotives carrying 
steam pressure in excess of 300 pounds 
is one built for the German State 
Railways by the firm of Henschel and 
Sohn of Cassel. In this locomotive 
there are two separate boilers, one of 
which is the usual main cylindrical shell 
in which steam is generated at a pres- 
sure of 200 pounds. Thesecond boiler, 
which is quite separated from the first, 
consists of a small-diameter drum 
which forms the top of the firebox and 
in which steam is generated at a pres- 
sure of 850 pounds. The sides of the 
firebox in this ease also are composed of 
small tubes. 

In this machine the 850-pound steam 
is used first in a centrally placed high- 
pressure cylinder. It is exhausted 
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FIREBOX AND HIGH PRESSURE BOILER 


Steam at the exceptionally high pressure of 850 pounds per square inch is generated in the 
top drum of this equipment for the locomotive shown in the picture at the bottom of this page 


from this cylinder at a pressure about 
equal to that of the 200-pound steam 
generated in the main shell, with 
which it then mixes and passes to two 
low-pressure cylinders. 

This engine has been in service for 
experimental purposes at various times 
during the past year and a half, but 
the results of its performance have 
not yet been made available. The 
pressure used in this locomotive is 
twice as great as that used on the 
American high-pressure machines and 
considerably greater economy is pre- 
dicted for it. Its design is, however, 
very much more complicated, and it 
remains to be seen whether the addi- 
tional economy derivable from so high 
a pressure is sufficient to justify these 


— Se — 











High-pressure locomotive of th 
and 850 pounds are used. 


A FOREIGN DESIGN 


German State Railways, in which steam pressures of 200 
In this locomotive, the high and low-pressure boilers are separate 


complications in design. American 
engineers are not yet willing to incur 
the difficulties entailed by pressures in 
excess of 400 or 450 pounds. 

The fact should be emphasized that 
all these locomotives carrying steam 
pressure in excess of 300 pounds are in 
their experimental state. The results 
of the experiments have, to be sure, 
been thus far satisfactory and en- 
couraging and there is every reason to 
expect that such difficulties as have 
been met with can be eliminated—as 
they have been in stationary power 
plants; but like all improvements in 
locomotive design, the use of higher 
pressures will doubtless be developed 
gradually and with caution, and much 
more experience will have to be ac- 
cumulated before there is any wide- 
spread or general adoption of such 
pressures. 


HAT there is sufficient incentive 

for persistent and thorough experi- 
mentation in this field may be inferred 
from the fact that American railways 
spend annually about 430,000,000 
dollars for fuel. Anything which offers 
a chance of saving about one seventh 
of this sum is bound to receive a fair 
trial. The use of high pressures in 
locomotives seems, from present indi- 
cations, to offer that chance. Other 
railroads will, no doubt, follow the lead 
of the pioneers mentioned above and, 
within the next few years, will be able 
to show comprehensive and conclusive 
data on the subject. 

The results will show whether it is 
practicable to increase pressures in 
locomotives in accord with stationary 
engine practice or whether it will be 
necessary to find other means of in- 
creasing economy and tractive effort. 
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SUNSHINE RECORDER 


In San Francisco an old instrument is being adapted 
to a new use—in a meteorological and aerological 
survey for the selection of a permanent airport. 
The sun’s rays, passing through the crystal, leave a 
burned record on the card, showing hourly sun-heat 
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a WORLD’S GREATEST DOCK 


The new Gladstone Dock, largest in the 
world, was recently opened at Liverpool 
by King George. The dock cost 40,000,000 
dollars, has a water area of 55 acres, and 
the total length of quays is three miles. 
The largest ships will be able to dock here 
at any state of the tide. Photograph 
shows the opening ceremonies and the yacht 
in which the King and Queen attended, 
entering the lock of this tremendous dock 

























* STREET LIGHT CONTROL 

In Oak Park, Illinois, one hundred miles of 
street lights are now controlled by these 
astronomical clocks, which cost a total of 
over 1,000,000 dollars. They automat- 
ically turn the lights on at sunset and 
cut them off at sunrise. Can be set to 
vary with sunrise and sunset at different 
seasons of the year. It is expected that 
this installation will cut all operating costs 

















MECHANICAL HOLE BORER MOTOR-DRIVEN ROTARY PLOW ” 
This fast worker, destined for the French rubber plan- This machine, tested at Leeds, England, was designed for 
tations, will, it is claimed, bore a hole 32 inches deep and sugar plantation work. It cultivates to a depth of 18 


23 inches in diameter in one minute with its screw drill inches, the two “plows” rotating in opposite directions 











928 











March 1928 


SCIENTIFIC AMERICAN 


215 


Camera Shots of Scientific Events 
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Wide Worid 








A PLANES BOMB BRIDGE 


There was nothing artificial about this 
target, an old bridge in North Carolina, 
which was used recently to test ac- 
curacy and efficacy of artillery fire and 
airplane bombing. The bridge was 
totally destroyed in this successful test 


< AUTOMATIC LIGHTHOUSE 


Two of these lighthouses have been 
installed at Burnham, on the English 
coast. If one electric bulb breaks, the 
second comes into operation; and if 
the current fails, an acetylene lamp 
automatically assumes the responsibility 


AUTHENTIC ‘‘MERMAIDS” » 


Ancient story-tellers have been vin- 
dicated—almost—by the capture of 
these manatees at Aden, Arabia, having 
a resemblance to mermaids. Although 
museums have offered large sums for 
them, the residents retain them on 
exhibition, an admission fee being 
charged for the privilege of seeing them 
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AID TO FOREST FIRE FIGHTING 


This hygro-thermograph which shows 
danger point of low humidity, thus 
allowing forest fires to be anticipated, 
is in the collection of weather observer 
Leslie G. Gray, San Francisco, California 











Underwood and Underwood 











NORTHERN SMOKE EATERS 


The Canadian National Railways carries water in tanks 
such as this, for fighting fires in densely wooded areas 
Damage has been greatly reduced thereby 


along its lines. 








Internationa! Newsreet 





WESTERN FIRE FIGHTERS 
In Seattle they have developed this 150 horsepower 
truck, capable of travel on roadway or rail, for quick 
transportation of men and equipment to danger points 
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Owing to the constant possibility of finding valuable but fragile 
my part of the accumulated debris, 


archeological objects in 





WORKERS ON AN EXCAVATION AT KISH 


it is necessary to excavate with caution. 
are employed, but fortunately their daily wage is not high 





Many workers 


Unearthing the Past at Kish 


Who Were the Ancient Sumerians? No One Knows. 


Excavations 


Now in Progress Give Promise of Solving this 
Perplexing Historical Mystery 


HE mysteries surrounding the 

origin and history of the an- 

cient Sumerians, who thou- 

sands of years ago founded the 
city of Kish, said to be the first city built 
after the great flood of biblical times, 
are being solved by excavations made 
by the Field Museum-Oxford Uni- 
versity Joint Expedition to Mesopo- 
tamia. 

The expedition has been 
during the last five years 
problem—one of the most 
ever studied by archeologists. 

The ancient city of Kish, today 
known by its Arabic name, Tell El- 
Ohemer, was located about eight miles 
east of the city of Babyle’ and was 
the capital of Sumer aud Akkad. 
The Sumerians who founded it were a 
round-headed, non-Semitic people, who 
from the evidence unearthed in the 
excavations, apparently had achieved 
a high state of civilization. Kish was 


working 
on this 
alluring 


the seat of the oldest dynasty known in 
history, and was also the seat of three 
more powerful later dynasties which 


By D. C. DAVIES 


Director, Field Museum of Natural History, Chicago 


ruled all Western Asia from 4500 B.c. 
to 2800 B.c. After that period, Kish 
occupied a prominent place in the 
history of Babylonia until Babylonian 
history came to a close in the fifth and 
fourth centuries B.c. 


HE Field Museum-Oxford Uni- 
versity Expedition began its work 

in 1922. It is under the supervision of 
Prof. Stephen H. Langdon, head of the 
Department of Assyriology, Oxford 
University, and a prominent scholar 
in Semitic philology. Ernest Mackay 
and L. S. Watelin have acted as di- 
rectors of excavations. Some of the 
most important of the expedition’s 
accomplishments to date aré out- 
lined briefly in the following article. 
During the first year of the work 
Field Director Mackay and his excava- 
tors unearthed the southeast side of 
the temenos platform on which stood 
the temple of the prehistoric war-god, 
(lbaba, and the goddess of war, Innini 
or Ishtar. This temple was known as 
Emeteursag, and beside it on the plat- 


form stood the lofty tower in seven 
stages known as ‘“‘House of Admira- 
tion, the Far-famed Abode.” 

It was hitherto a controversial point 
whether these lofty ruins which rise 
out of the plains east of Babylon really 
represent the site of Kish. Fortunate- 
ly the excavators found a stamped 
brick of Samsuiluna, seventh king of 
the first dynasty of Babylon (2080-43 
B.c.), the inscription on which settled 
the question definitely, and proved 
that the expedition had actually come 
upon the lofty stage tower of the 
capital of the oldest kings, and the seat 
of the first empire known to history. 

With the temple of the war god 
definitely located, the excavators ad- 
vanced toward the inner temple. As 
the work proceeded, Mr. Mackay 
found walls built of plano-convex 
bricks, a positive indication of one of 
the oldest Sumerian periods. Down 
to about 2900 B.c. masons invariably 
laid their walls with this type of brick, 
which was not made in moulds, but was 
fashioned by hand on a flat surface, 
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the top being left convex, and each side 
bearing two of the mason’s finger 
prints. Near these older walls was 
found black incised pottery, inlaid 
with white designs. This method of 
decorating pottery by incrustation 
seems to have been a Sumer- 
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period and at ieast three temples lying 
beneath the great range of hills now 
known to the Arabs as Ingharra, and 
under the name Harsagkalama to the 
ancient Babylonians, were now the 
objectives of the excavators. Opera- 
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Another building brought to light 
in 1926 is a temple of Nebuchadnezzar, 
with walls standing eighteen feet high. 
It is one of the best preserved in 
Mesopotamia. Beneath it was an- 
other large building of the period of 
Hammurabi (2100 B.c.), and 
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jan invention, and provided |e ‘ 4 
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a substitute for paint. 





REMARKABLE | dis- 
covery was made inthe | 
tower mentioned above. The | 
original height of the tower 
cannot have beenless than 180 
feet, and its four sides meas- 
ured over 200 feet. The first 
stage ofthetower, whichis one 
of the best preserved of an- 
cient Babylonia, has rows of 
chambers connected by a cor- 
ridor. Beneath the pave- 
ments of some of these cham- 
bers were found inscribed 
tablets. Thisis thefirst known 
discovery of aseries of cham- 

bers within a stage tower. 
Work was next concentrat- 
ed on the excavation of an early Su- 
merian palace, andonextensive research 
in the vast city ruins of eastern Kish, 
where remarkable discoveries of cunei- 
form tablets and objects illustrating 
the daily life of the Babylonians of the 
time of Nebuchadnezzar were made. 
A rich harvest of beautiful copper 
utensils, gold, jewels, and ornaments 
of precious stones were excavated in 
the palace. Copper mirrors and hair- 
pins tipped with lapis-lazuli knobs, as 
well as copper vanity cases containing 
manicure sets of pincers, tongs and 
nail-files, together with paint dishes 
and remains of brushes for coloring 
lips, cheeks and eyebrows, were un- 
covered, affording an intimate glimpse 
into the boudoir of a Sumerian lady. 
After completing work on the great 
palace of the plano-convex bricks in 
1925, the more serious task of excavat- 
ing the enormous group of mounds in 
central Kish was commenced. Two 
stage towers of the early Sumerian 

















WORK IN PROGRESS 


A buried room is here being excavated. 
The rooms are small, about 14 by 12 feet 
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WRITING IN CUNEIFORM 


The stylus is shown making the cuneiform 

writing used. Above is a sample of 

cuneiform writing, on a baked clay tablet 
excavated at the ancient city of Kish 


tions at the larger of these towers or 
“ziggurats’’ were started in 1926, with 
a force of 150 men. The temples lie 
west and north of this tower. One 
of them was partially refaced in the 
age of Sargon (2850 B.c.) with better 
brickwork than the original, sun-dried 
brick of the Sumerian structure. Noth- 
ing seems to have been done to pre- 
serve this vast pile of solid brickwork, 
whose proportions have been found to 
be larger than any other similar struc- 
ture in Babylonia excepting the ‘“‘Tower 
of Babylon.” Its enormous dimen- 
sions can only be estimated, but the 
length of the lower buttressed wall 
must approach 280 feet. 

Interesting burials were found near 
this wall; from one of them were re- 
covered a fine stone mortar and pestle, 
a stone bowl containing perfectly pre- 
served skeletons of two small fishes, 
and other objects. In the debris near 
the wall was found an elegant tall 
censer stand made of baked clay, 27 
inches high, decorated in interesting 
fashion with incised triangles. 





there are probably earlier 
buildings at a still lower 
level. 


N the debris of the massive 
temple mound northwest 

of the stage tower was dis- 
covered a sculptured torso 
with feet and pedestal broken 
away andthe head unfortu- 
nately lost. The statue is 
draped with a long em- 
broidered mantle hung from 
the left shoulder and looped 
over the left arm, as it 
appears on. the ‘ classical 
Sumerian statues of Gudea 
at Lagash. The right hand is 
folded over the left wrist—a 
pose unlike that of the pre- 
viously known Sumerian cus- 
tom of clasping the right hand with the 
left. On the right shoulder is engraved 
an inscription in seven lines, the signs 
being made in strictly linear script 
which points to the _ pre-Sargonic 
period and to the age of the last king- 
dom of Kish in which Ur-Ilbaba (about 
2850 B.c.) was the most famous ruler, 
while the style of the costume indi- 
cates a later period. 

At Jemdet Nasr, sixteen miles 
northeast of Kish, one of the earliest 
known sites of Sumerian civilization 
was discovered. It was completely 
abandoned after a great conflagration 
before 3000 B.c., and was never 
reoccupied. Here rests, undisturbed 
through five milleniums, the elegant 
monochrome and polychrome ware of 
the early Sumerian people. This 
technique of painting pottery was 
completely lost in the advanced stages 
of Sumero-Babylonian culture. The 
geometrical and intricate designs are 
usually laid upon a buff yellow base, 
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BUILDING A HUT, KISH 


Palm branches are being bent over and 
firmly tied together overhead—quick work 
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with a deep lustrous black and bright 
red paint. Many pieces are decorated 
with a lozenge design in black and red, 
common on pottery found at Susa. 
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must have been introduced by a race 
of invaders, and must have entirely 
superseded the earlier form in northern 
and Southern Sumeria, as there is no 








EXCAVATED STAIRWAYS AND WALLS 


The dry climate of Mesopotamia and the covering of dust of the centuries, have protected the 
ruins from damage by erosion even though they are not made of vitrified bricks 


It is difficult to understand why the 
Sumerians, and the Babylonians who 
succeeded them, either lost or aban- 
doned this joyful art. 

Prof. Langdon concludes from these 
discoveries that the Sumerian occupa- 
tion of central Mesopotamia was older 
than any Sumerian civilization found 
in the south, and that the Sumerians 
reached Mesopotamia from the north 
or northeast. With the polychrome 
pottery at Jemdet Nasr were found 
clay tablets inscribed in an extremely 
archaic script, occasionally reverting 
to the pictographic stage. These in- 
scriptions afford a clue for dating the 
remains recovered from the site before 
the year 3100 B.c. 


D  gvigewaye important contribution 
to the date when this city was 
abandoned is supplied by the seals 
found with the tablets. Many of these 
have the very primitive form of buttons 
engraved with simple designs of the 
archaic period. The majority of the 
seals are small stone cylinders, haema- 
tite and marble, engraved with early 
Sumerian designs. Several of the 
pictographic tablets bear impressions of 
similar seals, and are the earliest sealed 
documents ever recovered. 

The excavation of the mound at 
Jemdet Nasr showed that it belonged 
entirely to one period (about 4000- 
3500 B.c.), but a structure discovered 
there proved to be built, not of the 
characteristic plano-convex bricks hith- 
erto thought to be the earliest in date 
in Babylonia, but of a _ well-made 
rectangular brick, differing in size and 
shape from the later rectangular brick 
which ousted the plano-convex brick. 
It is thought, therefore, that the 
latter—an obviously inferior type 


evidence that the two types were ever 
in use at the same time or period. 
During 1927 the expedition com- 
pletely cleared the magnificent temple 
of the Earth Goddess of Harsagkalama, 
built by the Sumerians about 5000 
years ago and restored about 2500 
years later by Nabonidus, king of 
Babylon. Nabonidus was the father 
of Belshazzar, last king of Babylon, 
who “saw the handwriting on the 
wall’”’ while in the midst of a great 
feast, as related in the Book of Daniel. 
Mr. Watelin, in charge of this 
excavation, reported that parts of the 
structure are in an excellent state of 
preservation, with walls standing 20 
to 25 feet high. In the entrance to an 
inner chapel the excavators found 
small deposits of cuneiform tablets, 
but the brick boxes in which Naboni- 
dus placed his foundation deposits at 
the various entrance gates were found 
to have been looted by invading 
armies. The building was approx- 
imately 100 feet square, its outer walls 
being decorated with the T-shaped 
false pillar decoration so characteristic 
of Babylonian architecture. Another 
familiar characteristic of this school of 
architecture is found in the huge 
buttresses flanking the six great gates 
of the temple. There is a huge court 
and central shrine, flanked by chapels 
and 27 chambers, the latter being 
cleared only after the expenditure of 
immense labor, due to the accumula- 
tion of debris through the centuries. 
Mr. Watelin made a number of 
valuable finds which may help to throw 
light on the civilization of the Sumer- 
ians. Among these are two Sumerian 
statuettes, made of alabaster, and six 
bricks which formed the foundation 
box under the altar in the temple. 
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In the box he found fragments of a 
statuette of unbaked earth. On one of 
the pieces is the face of a god holding a 
thin blade of gold. In the wall back 
of the box were found some gold beads 
and stone bead necklaces. 


HERE the Sumerians came from 

is the chief puzzle absorbing 
the attention of archeologists, and it 
is hoped that the answer may be found 
in the further excavations to be made 
by the Field Museum-Oxford Univer- 
sity Expedition during the balance of 
this year, and next year. Authentic 
records of the history of the Sumerians 
from which their original home may 
be learned are to be sought as the 
excavators delve deeper into the ruins, 
Hope of finding such records is bol- 
stered up by finding a fragment of an 
excellent bas-relief, showing a sacri- 
ficial scene of the very oldest archeolo- 
gical period. 

Opening of the grand temple of the 
goddess Ishtar, and search for a pre- 
Sargonic monument, both known to be 
at still lower levels than any of the 
excavations to date, are projected for 
the present season. Ishtar, the great 
Asiatic goddess of love, as well as the 
Assyrian goddess of war, later became 
the Aphrodite of the Greeks. These 
structures are expected to supply 
further valuable data concerning the 
ancient people of this area. 
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HOUSE DRAIN, KISH 


The sanitation must have been primitive, 
but the plumber obviously thrived in Kish 
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The United States submarine S-4 which was sunk in 100 feet of 
water off Provincetown, Massachusetts, after being rammed by 


Ye 


WITH NO HINT OF TRAGEDY 


early test. 











Coast Guard cutter Paulding, is shown here speeding along in an 
Six of her men, entrapped alive, could not be saved 


The “Why” of the “S-4” Disaster 


The Answer to the Public’s Questions As to Why It Happened 
and Why the Men Could Not Be Rescued 


OT, we hazard, since the 
Peary-Cook controversy was 
waged in the press has such 
a mass of uninformed com- 

ment filled the columns of responsible 
newspapers as that which the de- 
plorable loss of the United States sub- 
marine S-4 has brought forth. Mem- 
bers of Congress, seeking as usual to 
make political gain, have displayed as 
perhaps never before their ignorance of 
naval matters; editors have printed 
letters which, had they shown a like 
want of understanding upon any other 
conceivable subject, would have found 
their way to the yawning maw of the 
nearest trash basket; no bit of freak 
advice has been too wild to publish, and 
even the editorial articles themselves 
have in most cases displayed a sad lack 
of comprehension. 

If our great dailies cannot justify 
the retention of naval experts upon 
their staffs, they might at least keep a 
man who understands some of the 
simpler laws of physics. All this 
would be of small moment except for 
the fact that it has tended to shake 
the country’s faith in a service which 
has never failed it in time of need. 

On that ill-omened Sunday after- 
noon in December, a United States 
submarine, engaged in trials on the 
testing course off Cape Cod, came to the 
surface unexpectedly directly ahead of 
the Coast Guard destroyer Paulding, 
too near for the latter to avoid. The 
result was a collision by which the 
submarine was instantly sunk and the 
destroyer so seriously damaged that 
she barely succeeded in reaching the 


By JOHN T. ROWLAND 
nearest port. The location of the 
wreck was established as accurately as 
possible by compass bearings both 
from the destroyer and from the shore, 
and the authorities concerned were noti- 
fied by radio without delay. 

No chance, such as usually exists in 





Wait for Facts 


Se many queries have been re- 

ceived and such a wide range 
of safety schemes has been sug- 
gested, that we publish this ar- 
ticle to cover the general con- 
siderations which maintain, and 
upon which all operations and 
safety devices must be predi- 
cated. 

No blatant criticism is in order 
until all the facts are brought 
out. It is quite significant, more- 
over, to notice that the tenor of 
news articles has very noticeably 
changed since the widely pub- 
lished statements of divers Eadie 
and Ellsberg have explained to 
the public the difficulties and 
perils to the individual diver 
which attend such operations, 
the control of which seems to be 
entirely at the mercy of the ele- 
| ments. 

The salvage operations on S-4 
will be identical with those used 
on S-51. These were described 
and illustrated by Lieutenant- 
Commander Ellisberg in the 
SCIENTIFIC AMERICAN of Octo- 
ber, 1926.--The Editor. | 














a collision between surface ships, was 
given for saving life; the submarine 
carried its crew, living and dead alike, 
down with it and came to rest on the 


sea bottom. Thereafter the case be- 
came one not for rescue but for sal- 
vage, and that is a distinction which the 
lay mind should seek to understand. 
For the difference is a very real one 
although it has been persistently dis- 
regarded by the press throughout this 
whole affair. 

In the first place, it should be realized 
that a submarine of the S-class is a 
big ship even by surface standards, 
being more than 230 feet long and very 
much heavier than a surface ship of the 
same size. When a merchant vessel 
of corresponding tonnage sinks, even 
in shallow water, the problem of rais- 
ing her is one which taxes the in- 
genuity of experts who make that 
their business, and it requires weeks or 
months to perform; sometimes, as in 
the case of the old battleship Maine, 
involving the building of a cofferdam 
about the wreck. 

When a ship sinks, as the S-4 did, 
in 100 feet of water, the job is rarely 
even attempted; the most that can be 
done as a rule is to send down divers 
who may (or may not) be able to 
salvage some of the more valuable 
items of her carge. Ia the case of the 
S-4, moreover, there is not only the 
great mass of the submarine, which 
lies practically a dead weight with her 
larger compartments flooded, but the 
additional difficulty that she sank deep 
into the mud, the suction of which will 
increase tremendously the force re- 
quired to wrest her from the bottom. 

Nothing is impossible: given time 
and the will, a floating crane could 
doubtless be built capable of lifting 
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such a mass to the surface, but it would 
be a stupendous fabric and we are 
quite safe in making the statement that 
nothing of the sort now exists. Whether 
it would pay our Navy to build such a 
craft with money which might other- 
wise be put into fighting ships is a ques- 
tion of naval policy, which should not 
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deep currents set in motion by the 
gale which swept Cape Cod for 48 
hours actually moved the sunken sub- 
marine itself. What chance would 
there be of “hooking up” pontoons 
under such conditions! Most bizarre 
of all, however, was the proposal that 
another submarine be berthed beside 
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Those tubes were buried in the mud, 
but even if they had not been, any 
such maneuver must inevitably have 
admitted the sea to that compartment 
as no compressed air was available to 
operate the locks, and the terrific 
pressure of the water would have 
crushed the men within before they 





CONTROL ROOM, LOOKING FORWARD 


an idea of the conservation of every inch of space which 
prohibits installation of struts to hold ring-bolts 


This gives 
the author says 


be confused with humane impulses such 
as inevitably arise when a disaster has 
occurred. However, this fact at least 
may be pointed out: one such salvage 
unit attached, let us say, to the Navy 
Yard at New York would be useless, so 
far as saving life is concerned, if a 
submarine had the misfortune to sink 
near Hawaii or in the Philippines. 

At any rate, it is quite certain that 
no means now exists for raising or up- 
ending a sunken undersea craft except 
that which the Navy employed so skil- 
fully on another occasion; that is, by 
the use of huge pontoons. So it will 
be seen that even had the S-4 been 
equipped with eye-bolts or what-not to 
facilitate the attachment of grappling 
hooks, she still could not have been 
raised by surface ships—much less 
dragged ashore, as one critic of the 
Navy’s efforts actually suggested. 

In the case of the submarine S-51, 
the pontoon method of raising was em- 
ployed with ultimate success. It is, 
however, a long, difficult and labori- 
ous process, since the pontoons, which 
are themselves unwieldy big objects, 
must be brought to the scene and then 
allowed to fill with water and sink at 
precisely the right spot so that when 
they are attached to the wreck and the 
water expelled, their lifting force will 
be evenly distributed along the hull 
for you cannot lift a 230-foot long ship 
by the ends as you would a skiff. 

Any disturbance of the surface of the 
sea, as by a storm, renders underwater 
work still more difficult, and in a strong 
tideway such as is found off Wood End, 
the task must be well nigh hopeless 
except during the hours of slack water. 
Indeed there is reason to believe that 


It was into these 


the wreck and a passage way cut 
through to allow the imprisoned crew 
to escape. Such a procedure would have 
caused her too to be stuck in the mud. 

A great deal has been made of the 
Navy’s failure to improvise a harbor 
by anchoring battleships or large trans- 
ports to windward of the wreck. In 
the first place, however, no anchors 
would hold a ship at right angles to 
wind and sea in such a gale; and in the 
second place, the effect of such shelter 
would be to reduce the surface waves 
only and not the swell, which would 
continue to heave around and under 
any ships so anchored; and the swell is 
what renders divers’ work so difficult 
and perilous. This applies equally 
well to the use of oil or compressed 
air for quieting the sea-way. Even at 
100 feet depth the water was turbid 
after two days of gale. 


E might continue indefinitely to 
dispose of the various criticisms 
that have been offered but the above is 
perhaps enough to show the veriest 
landsman what a tremendously diffi- 


- cult task it is to raise a large submarine 


on an exposed coast in winter. Even 
under the most favorable conditions it 
will probably take weeks to accom- 
plish. Certainly there is no human 
possibility that it could have been done 
in time to save the lives of the men 
aboard the S-4 even if they had been 
assured a continuous supply of fresh air. 

Equally hopeless would it have been 
for divers to attempt to rescue the men 
imprisoned in the forward compart- 
ment by cutting through the side or 
trying to pass diving suits or food in 
through the torpedo tubes in the bow. 


CONTROL ROOM, LOOKING AFT 


compartments that divers attempted to force 
air to keep the entrapped men alive until they could be rescued 


could have donned the suits. How the 
divers withstood it, even equipped as 
they are, for the long periods that they 
were below, is the real wonder. Their 
courageous and devoted efforts in the 
face of great danger and terrible hard- 
ships have written a new record of 
heroism on the page of our Navy’s 
annals. 

The problem then, as it must imme- 
diately have presented itself to the 
officers in charge of salvage operations, 
was to restore the S-4 to a condition of 
positive buoyancy so that she would 
rise to the surface by herself. This was 
the only hope and it could only be 
done by expelling from the hull the 
water which had entered it through 
the gash inflicted by the Paulding’s 
bow. 

An attempt was made to drive out 
this water by compressed air but it was 
soon discovered to be hopeless owing 
to the nature of the damage, which 
allowed the air to escape as fast as it 
was pumped in. The turbulence of the 
water caused the air lines to foul the 
jagged sides of the submarine and 
become cut and inoperative. After 
that there was nothing to do which 
could have freed the poor chaps down 
below from their steel tomb. But hope 
springs eternal, and fresh air was 
pumped into the compartment where 
the six men were trapped. The gale, 
which interrupted operations, pre- 
vented this being done effectively or 
soon enough, perhaps, to prolong their 
lives, but at best it could only have 
lengthened their misery since it was 
impossible to raise the ship quickly. 
And that, briefly, is why the work of 
rescue failed. 








ave 
ent 


Tifie 
lave 
chey 


he 


eir 
he 
‘d- 
of 
”’s 


he 
S, 


le dh a epee me. a | 









March 1928 


When we turn to conditions which 
made the collision | ible, there 
seems at first blush to be more to 
criticise. Why was the course not 
patrolled? Where was the tender with 
her “submarine warning”’ flag? If that 
precaution would not have sufficed, 
why were surface ships allowed at all 
within the area where the S-4 was con- 
ducting her trials? These are perti- 
nent questions which deserve an an- 
swer, and that answer is surprisingly 
simple once it is understood. 

The fact is that the modern sub- 
marine is equipped to detect the prox- 
imity of surface ships in order that she 
may attack or avoid them as occasion 
demands. She should not, and hun- 
dreds of successful trials have proven 
that normally she does not, require the 
presence of a confederate on the surface 
to clear her path. 

Moreover, how is the tender herself 
to know the precise spot where the 
submarine will appear? All her warn- 
ing does is to caution shipping to keep 
a bright lookout—which should be 
done anyhow on all ships at all times. 
No, the submarine is no longer the 
lame duckling that must have an 
escort on top; the practice has changed 
in this respect and it is now the sub’s 
duty to keep out of the way. In this 
lamentable case al! we can say is that 
something went wrong, just as some- 
thing goes wrong when a ship on the 
surface rams another in broad day- 
light or when a railroad train runs past 
a signal and collides with another 
train. 

Just what happened to cause the 
S-4 to come up without taking a “‘look- 
see’ we may never know—whether 
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able collision or to suppose that the 
submarine of the present day, whose 
“eyes’”’ and “‘ears’’ are far superior to 
those of the wartime German craft, re- 
quires a nurse on the surface or a 
private playground in which to practise 
her tricks. 


[ OUBTLESS there are _ devices 

which might in some cases assist 
a trapped crew to escape. But the de- 
vice which may save life in one con- 
tingency will be useless in another and 
all submarines would be handicapped 
and their buoyance seriously curtailed 
for the one problematical case when 
such apparatus would be useful. Sup- 
pose, for example, that the S-4 had 
carried a detachable submarine ‘“‘life- 
boat,” as has been frequently sug- 
gested, which the crew could enter 
through a watertight hatch, and then 
strike adrift and come to the top. 
The only practical place to secure such 
a thing would be on deck abaft the 
conning tower and there it would 
have been crushed by the same blow 
that sank the ship, or even if by some 
miracle it had escaped, it would not 
have been accessible from the forward 
compartment with those between 
flooded. The same line of reasoning 
will apply to any sort of safety gear 
one may suggest, for no one can predict 
the location or nature of injury from a 
collision. 

In this case, the most vital part of 
the ship—her control station—was put 
out of action and her compressed-air 
lines, running from the tanks to vari- 
ous parts of the ship, were cut through. 
The men caught in the forward com- 
partment were as helpless to take ad- 
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strain in the event of their use, and this 
in turn would necessitate the sacrifice 
of motive or fighting equipment, which 
sacrifice might easily spell doom in 
battle. 

So the gain would be worse than 
doubtful. Considered purely from the 
viewpoint of personal safety, all naval 
officers prefer a ship which can fight 
to one cluttered up with “safety” 
gadgets; witness for instance the fact 
that a battleship carries no life boats. 
It is an old saying that ‘‘a bright look- 
out is the best lifeboat,” and that 
principle applies to every sort of ship. 


As we go to press, the only detail 

brought out by the Board of In- 
quiry which seems to open up any 
possible line of criticism is: why was 
not air supplied first of all to the men 
known to be alive in the submarine? 
The answer is given by Lieutenant- 
Commander Ellsberg. He says that it 
was believed the S-4 could be floated 
by blowing the water out of her sub- 
mersion tanks, and it was desirable to 
try this at the earliest possible moment 
before she sank deep in the mud to hard 
bottom. Because of the depth of water, 
flotation of the wreck was the only 
way the men could be saved in any 
case, so this was tried first. The best 
solution of the whole matter that we 
have seen is that proposed by Lieuten- 
ant-Commander Ellsberg. He has 
suggested that several of the oldest 
submarines, soon to be taken out of 
commission, be refitted as diving bases 
and stationed at strategic points 
wherever submarines are operating. 
He said further that pontoons and 
salvage gear could also be stored at 
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might be entrapped. 


some accident forced her commander 
to blow his tanks and seek the surface 
in a hurry, or whether for once the 
“eternal vigilance’ was relaxed. And 
the Paulding, running at the moderate 
speed (for a destroyer) of 18 knots, 
happened to be just there! I write 
“happened” advisedly, having myself 
spent a whole year hunting submarines 
in a destroyer without ever once get- 
ting close enough to bomb, much less 
to ram, one. So it is ridiculous either 
to blame the Paulding for an unavoid- 


THE S-4 IN CROSS-SECTION 


which men 


vantage of any hypothetical life-saving 
gear as the crew of a surface ship would 
be if locked up in her double bottom. 

Moreover, in a fighting ship so 
crammed with machinery as the mod- 
ern submarine, every cubic inch of space 
and every pound of weight must be 
justified from the military angle. Even 
to introduce eye-bolts for the attach- 
ment of grappling hooks would necessi- 
tate strengthening the hull at those 
points, with the addition of heavy 
stringers and braces to distribute the 








these if the craft should sink in comparatively shallow water but 
this is not possible in water 100 feet deep because of the pressure 


these points go that should a wreck 
occur, the salvage submarine could 
immediately proceed to the spot, sub- 
merge nearby and furnish the base for 
the diving operations. The obvious 
flaw in this scheme, in the case of the 
S-4, is that there was a muddy bottom 
on which such a salvage submarine 
could not come to rest, and a tremen- 
dous tide against which no diver could 
pull his lines or be rescued in case any- 
thing went wrong—as it frequently 
does.—The Editor. 
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three of the new 150 horsepower Diesels, 


RECENTLY COMPLETED YACHT ‘‘MALAINA”’ 


This beautiful craft, 97 feet long and 17 feet wide, is powered with 
It has a rated speed of 18 


ee 








miles per hour. Plenty of space was found amidships to place these 
engines side by side as shown in the photographs on opposite page 


A Smaller, Light-Weight Diesel 


Compact, High-Speed Unit Designed for Remote 
or Bridge Control in Small Craft 


LTHOUGH relatively few people 
understand the Diesel engine 
principle, nearly everyone as- 
sociates ‘‘Diese] power” with 

the thought of reliability, economy, 
simplicity, and safety. This is so 
generally true that many yachtsmen 
have been keenly disappointed because 
the bulky size and heavy weight of 
existing Diesels have prohibited the 
use of safe Diesel power in small craft. 

Now, after many years of experi- 
mentation and development, Diesel 
power for small and medium-sized 
yachts has been made available in the 
new 150 horsepower, light-weight May- 
bach engine. Considering the fact 
that it costs only 80 cents 


following explanation should give an 
idea of its principle. It is an internal 
combustion engine in which the 
injected fuel is ignited by heat of 
compression rather than by an electric 
spark as in the case of gasoline motors. 


S the piston travels down in the first 
cycle, air is drawn into the cylin- 

der. On the return upward stroke, 
the second cycle, the air charge is 
compressed, considerable heat being 
generated by this compression. As 
the piston reaches the top of the 
cylinder, the “red hot’ air spon- 
taneously ignites the fuel which is in- 
jected at that moment at high pressure. 


The subsequent expansion of gases 
drives the piston downward, thus 
making the third, or power cycle. 
Burned gases are exhausted on the 
fourth cycle, before a new charge of 
airis drawn in. The fuel charge is in- 
jected by high air pressure in an air- 
injection Diesel, or by a mechanical 
device in the solid-injection type. 

The Maybach light-weight, six- 
cylinder, four-cycle, 150 horsepower 
full-Diesel motor operates on the air- 
injection principle, each cylinder hav- 
ing one intake and one exhaust valve. 
Its speed is 1300 revolutions per 
minute. Cylinders have a bore of five 
and one half inches, and a stroke of 
seven and one eighth 





f 


to one dollar an hour to 
operate this engine, 
against two and one half 
to three dollars an hour 
to operate a gasoline en- 
gine, the possibilities of 
this unit can be readily 
seen. The application of 
this engine to cruisefs, 
houseboats, or small 
yachts will mean, besides 
economical operation, 
elimination of the gaso- 
line motor fire hazard, 
reduced insurance rates, 
and an increase of oper- 
ating time between nec- 
essary overhauls. 

For those not familiar 
with the functioning of 
the Diesel engine, the 








inches. 

In order to reduce the 
weight of this motor for 
each horsepower de- 
veloped, it was necessary 
to design it for a higher 
speed. The speed, how- 
ever, was limited to the 
weight of the reciproca- 
ting parts, sothe cylinders 
were made smaller and 
more of them used. The 
higher speed and smaller 
cylinders increased the 
frequency of the injec- 
tions but decreased the 
quantity of fuel per in- 
jection. 








INJECTION-VALVE SIDE OF ENGINE 


This unit of power, having far more flexibility than an automobile gasoline 
motor, is scarcely larger than such a motor having the same rated horsepower 


Injection problems 
were overcome by using 
the patented Maybach 








Mar 


cons 
nozi 
inje 
tion 
engi 
had 
acct 
earl 
cau 
ind 
var 


mc 


pr 
th 
hi 


lig 

















March 1928 


constant-stroke, variable-size spray- 
nozzle injection valve utilizing the air- 
injection principle. If the solid-injec- 
tion system had been used in this 
engine, the spray nozzles would have 
had to be too small for the necessary 
accuracy in drilling, and the slightest 
carbon deposited on them would have 
caused carbon formation in the cyl- 
inders, unequal combustion in the 
various cylinders, and consequent vi- 
bration. Another point in favor of the 
air-injection system was the necessity 
of compressed air for starting purposes. 

Since this new Diesel was designed 
primarily for water craft and small 
vehicles, the question of flexibility was 
of great importance. A Diesel run 
on the air-injection principle is even 
more flexible than a modern auto- 
mobile engine, and incomparably 
more so than a solid-injection Diesel. 


RDINARY  babbitted bearings 

would not suffice because the high 
pressures would place great strains on 
the bearings, and again because the 
high speed limited the weight of con- 
necting-rods and bearings. Babbitt, if 
light enough, would not allow the 
engine to develop full speed; if heavier, 
it would not allow development of the 
rated horsepower. The problem was 
solved after years of experimentation 
by the perfection of a new type of 
roller bearing which is patented by 
the designing company. 

The weight of this small Diesel is 
2650 pounds, including compressor 
and water-cooled manifold. Com- 
pression is about 550 pounds; injection 
air-pressure up to 1500 pounds; and 








ANOTHER VIEW OF THE SAME INSTALLATION 
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The injection side of one of the engines is more clearly shown here in order to give a better 
idea of the valves and the chain and sprocket control. A large number of these motors have been 
in successful operation for years on motored railway coaches in several European countries 





< THE ‘‘MALAINA”’ INSTALLATION A 


Above are two of the engines, manifold side, 
used on the yacht shown opposite. The 
metal-covered box at the left of the front 
engine is the three-stage air compressor. 
To the left is shown the switchboard con- 
trolling electrical circuits of the craft. The 
chain and sprocket in foreground are part 
of the remote speed-control mechanism 


starting air-pressure, 800 pounds. Fuel 
consumption is nine gallons per hour 
at full speed. It will burn any com- 
mercial fuel oil except tar oils. An 
adjusting lever between the injection- 
valve control camshaft and the fuel 
pump makes it possible to use oil of 
lower or higher gravity than that for 
which the fuel pump is adjusted. 


HE six cylinders are cast in one 
block of a special close-grained gray 
iron. Water jackets extend to the 
lowest piston position. Excellent 
rigidity and a clean-cut appearance are 
obtained by extending the cylinders 


far down into the crankcase. The 
crankshaft, which is supported by 
seven special roller bearings, is 


drop-forged of one piece of alloy steel. 
The connecting rods are also drop- 
forged in one piece and are mounted on 
the shaft with the special connecting- 
rod roller bearings above mentioned. 
These bearings are assembled without 
clearance to maintain the rollers in a 
certain tension between the inner and 
outer races and thus prevent sliding 
of the rollers on the races and the con- 
sequent failure. 

A vibration damper on the front end 
of the crankshaft avoids all periodici- 
ties. Combustion air is taken from 
the crankcase, thus ventilating the 
case completely. Each cylinder has 
a safety valve to avoid overpressure. 
Speed of the engine is controlled by a 
hand-operated camshaft spray-nozzle 
regulator and by a lever adjustment of 
the charge to the fuel pump. A six- 
cylinder fuel pump at the rear end of 
the motor accurately times the exact 
quantity of fuel for each cylinder. 
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SPECIAL COMET FINDER 
Professional comet hunters use a telescope of great 
light-gathering power arge aperture) and short 
focal length, for sweeping the heavens systematically 


OMETS have been very much 
to the fore of late. We have 
had a big one and several 
small ones; the expectations of 

the thousands of star gazers who hoped 
for a good view of a brilliant object 
have been disappointed; the profes- 
sional computers of orbits have had 
some of the hardest work they ever 
knew; and both observers and com- 
puters have a deal of work still ahead 
of them. 

The principal place in public inter- 
est has of course been held by Skjeller- 
up’s Comet. When discovered in 
Australia by the observer of that 
name on December 3rd, it was already 
of the third magnitude, with a tail 
three degrees long, so that it might 
have been seen earlier if comet seekers 
and their telescopes had been busy in 
the southern hemisphere. Three days 
later it was of the second magnitude, 
and was found independently by Mar- 
istany at La Plata, Argentina. Even 
then it was low in the twilight, and it 
moved rapidly toward the Sun so that 
only a few observations were secured 
before it was lost to sight. The pre- 
liminary orbit computed for these ob- 
servations indicated that it should pass 
into the northern sky before Christmas 
and be a conspicuous object there. 


T was first seen in northern latitudes 

apparently on December 15th, by 
officers of a lumber company at Flag- 
staff, Arizona, who saw it just at sun- 
set very near the Sun, and telephoned 
to the Lowell Observatory; but not in 
time to secure observations that day. 
On the 16th it was conspicuous to the 
naked eye in broad daylight although 
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Comets 


The Past Year Has Provided Several Unusually 


Interesting Comets. Recent Computations In- 


dicate That One Comet’s Orbit Extends 
Half Way to the Nearest Fixed Star 


By HENRY NORRIS RUSSELL, Ph.D. 
Chairman of the Department of Astronomy and Director of 
the Observatory at Princeton University 


Research Associate of the Mt. Wilson Observatory of 
the Carnegie Institute of Washington 


only five degrees from the Sun and far 
brighter than Venus, which was also 
visible by day. On the following day 
it was still visible by daylight, though 
fainter. Instead of moving steadily 
northward from the Sun, however, its 
motion slowed and on the 21st, when 
about 12 degrees north of the Sun, it 
turned sharply to the westward and 
then southwest. In consequence of 
this it was never visible upon a dark 
sky but only in strong light just before 
sunrise, so that it made no conspicuous 
show. It continued to fade rapidly and 
the latest observation so far at hand, 
dates from December 27th when it was 
visible only with a telescope. 


T is surprising that so brilliant an ob- 

ject was seen in so few places. At 
Flagstaff it was so conspicuous that 
the astronomers supposed that all the 
world must have been observing it and 
did not even telegraph the news. A 
cablegram tells that it was seen in day- 
light at the La Plata Observatory on 
the 16th, but it appears to have been 
missed elsewhere, although observa- 
tions were secured at many places dur- 
ing the following weeks. Fortunately, 
detailed spectroscopic 
and radiometric obser- 
vations were made at 
Flagstaff when the comet 
was also photographed in 
daylight — using a red 
screen—which is the first 
observation of the sort 
on record. 

The enormous bright- 
ness and rapid fading of 
the comet show at once 
that it must have passed 
perihelion about Decem- 
ber 16th and at a small 
distance from the Sun. 
This conclusion is con- 
firmed by the spectrum 
which at brightest ap- 
peared to be due mainly 
to reflected sunlight but 
which, on the 17th and 
18th, showed very strong 
bright lines of sodium. 
This might be expected 
from a body highly heat- 
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ed because of proximity to the Sun. 
In all these particulars the comet 
reminds one strongly of Comet 1910a 
which appeared in February of that 
year, and was also visible by daylight 
and showed the bright sodium lines. 


gp comet, however, got far 
enough from the Sun after perihe- 
lion passage to prove a magnificent ob- 
ject in the evening sky, while this one 
turned back. In both cases, the or- 
bits first computed for the comets were 
inaccurate and different computers ob- 
tained widely different results. This 
seems at first sight rather disconcert- 
ing, in view of the proverbial accuracy 
of astronomical calculations. But a 
little fuller understanding of the theory 
explains the matter. 

Given these accurate observations of 
a comet—which state the precise direc- 
tions in which it was seen from the 
Earth at the dates of observation—it 
is possible by intricate but reliable 
methods to derive an equation which 
gives the distance of the comet from 
the Earth at one of these dates; and 
this once known, its positions on all 
the dates; and then its orbit. But this 





SKJELLERUP’S COMET 


A rare photograph made at Lowell Observatory, Arizona, late 
in December. Taken in daylight with the comet close to the Sun 
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fundamental equation is not a simple 
one; it is actually of the eighth degree, 
and as any student knows, must 
theoretically have eight different roots. 

Not all of these eight answers to the 
problem are, however, of practical 
significance. Some of the roots are 
imaginary and some are negative, and 
there is often but one which leads to a 
real cometary orbit. But again there 
may be three: in other words, there are 
three different possible orbits, such that 
a comet moving in any one of them 
would be in exactly the observed direc- 
tion from the Earth at the three given 
dates. 


A ORE picturesquely put, we might 
N imagine three comets at once 
pursuing these three orbits. Then, 
at the three times of observation, all 
three would be exactly in line with the 
Earth and they would look like a single 
body. At intervals these 
dates, which in practice are actually a 
few days apart, the three comets would 
appear to be almost coincident. Later, 
as time went on, the different orbits 
would carry in different directions. 

This mathematically interesting case 
is always sure to happen when the 
comet at the time of observation is 
within 40 million miles of the Sun. In 
such a case, through no fault of either 
the observer or computer, the early 
orbits may differ radically. To make 
matters worse, it is very hard to get 
accurate observations of a comet which 
is near the Sun. We usually find the 
“place’’ of a comet by measuring its 
distance east or west, north or south, 
from a star of accurately known posi- 
tion in the heavens. With a dark sky, 
thousands of faint stars are available, 
but in strong twilight or in daylight 
there are few or none that can be used. 
The best that can be done is to read 
the circles attached to the equatorial 
telescope when it is pointed at the ob- 
ject, and this gives comparatively 
rough values. 

In the present informa- 
tion up to date depends mainly on 
readings of the sort. From them Pro- 
fessor Van Biesbroeck, of the Yerkes 
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case, our 
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Observatory, has calcu- 
lated an orbit which ac- 
counts for the observed 


motion. The comet 
reached perihelion on 
December 18th at a 


distance of 16% million 
miles. Its orbit is in- 
clined 85 degrees to the 
Earth’s orbit plane al- 
most at right angles to 
it—and the direction 
from which it came is 
48 degrees south of the 
ecliptic. As it recedes 
from the Sun it will pass 
within a few million 
miles of the Earth’s or- 
bit about January 23rd, 
but our planet will then 
be in the opposite side 
of the Sun and 180 mil- 
lion miles away. If the 
comet had come along 
six months earlier or 
later it would have 
passed near the Earth 
and been a conspicu- 
ous object to northern 
As it is, it 
should be observable 
before dawn in the 
southern hemisphere for 


observers. 


I to by L erkes Observ 


this is the case we may 
hope for more accurate knowledge of 


its orbit. 


WO other interesting though faint- 
er comets appeared in 1927. One, 
discovered in June by Gale, turns out to 
have a short period, a little more than 
11 years. According to the calcula- 
tions of Dr. Crommelin, the perihelion 
distance is 113 million miles and the 
aphelion distance 917 million—almost 
as far out as Saturn. In this case also 
there was more than one solution from 
the original observations. Two orbits 
of periods 13.09 and 11.16 years give 
calculated positions which agree well 
within the apparent diameter of the 
comet for more than six weeks, and 
then slowly diverge. 
The other comet 


discovered by 
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A typical stellar background. 
conduct his intricate search. 


met-seeking enthusiast must 
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BROOKS’ COMET 
The tail consisted of a great number 
matter repelled by sunlight 


Schwassmann and Wachmann has a 
very remarkable orbit with a period of 
17 years, and a very large perihelion 
distance exceeding 300 million miles. 

One more comet may be mentioned 
before we leave them. This one, 
Delavan’s Comet of 1914, was under 
observation for nearly three years, and 
at best appeared of the third magnitude 
though nearly 200 million miles away. 
Dr. Van Biesbroeck has just published 
a “definitive” orbit of this comet, cal- 
culated from more than 900 observa- 
tions and fixing its path with great 
accuracy. For example, the time of 
perihelion passage is fixed with a prob- 
able error of only seven seconds! The 
orbit comes out slightly but definitely 
hyperbolic. 


AS has always happened in such 
cases, calculation shows that this 
hyperbolic character was due to 
acceleration of the motion by the 
attraction of the planets as the comet 
came in, and that its original orbit 
was elliptical—hence that it had visit- 
ed the Sun before and is a member 
of the solar system. The orbit on 
which it approached the Sun was, 
however, extraordinarily elongated. 
The computed maximum distance is 
170,000 astronomical units or more 
than two and onethalf light years! 
Huge as this distance is, the obser- 
vations determine it within about 
20 percent. The calculated period 
since the last previous return is 24 
million years. 
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Figure 1: Here we illustrate the complete apparatus described be- 
low by Professor Miles. When the players push the “‘triggers’’ reaction time of each 


LL THEY REACT? 


forward, a record is made in the mechanism at the left, and the 


player to a given signal can be measured 


How Fast Can You “Get Away”? 


Simple Measuring Method Shows Surprising 
Differences in Individuals 


By WALTER MILES, Ph.D. 


Professor of Experimental Psychology, Stanford University 


EACTION-TIME as a scien- 
tific problem may be said to 
have come to official notice in 
1795 when the royal astrono- 

mer Maskelyne, of the Greenwich 
Observatory, discharged one of his 
assistants, claiming him inaccurate in 
the observation of star transits. The 
inaccuracy was the result of insufficient 
speed in registering the exact moment 
when the image of the star reached the 
cross-hairs of the optical instrument. 

The amount of time that an individ- 
ual requires to get into action after 
the occurrence of some event which is 
the signal calling him to action, has 
ever been an important factor in 
sport, in battle, or in the ordinary 
affairs of life. Men in all ages have 
recognized this and have observed and 
commented upon the difference be- 
tween the starting speed of one man 
and another. But it remained for the 
astronomer with his exacting physi- 
cal problems and his precise timing 
instruments to secure the first accurate 
values for this thing that came to be 
called ‘‘the personal equation.” 

An American astronomer, Mitchel, 
first invented a special chronographic 
method for attacking this specific 
problem. In 1856 he accurately im- 


itated the astronomical situation, ar- 
ranging for an artificial star to record 


its transit electrically, and for the 
action of the observer to be similarly 
recorded. Since that time many 
chronographie devices have been de- 
veloped for use in measuring the time 
elapsing between a signal and the 
initial reaction; and many investiga- 
tions have been carried on in the 
general field of reaction time. 

As a rule the reaction-movement has 
been limited to the arm or hand or even 
to one finger. The most familiar pro- 
cedure is that in which the man who is 
being tested presses one finger lightly 
against a telegraph key until a given 
signal, upon hearing which he lifts his 
finger with all possible quickness. 


HE chronoscope is started at the 

instant the signal is given and is 
stopped when the key is released. The 
time that the chronoscope is in motion 
may be read off directly. For normal 
adults it averages from 120 to 170 
thousandths of a second, when a sharp 
auditory signal is used. 

Investigators have generally found 
that there are characteristic reaction- 
time values for different types of 
signals. Response to touch is ordinarily 
found to be slightly quicker than to 
sound, but when light is used for 
signal purposes, the reaction-time is 
considerably lengthened and may aver- 


age as long as 200 thousandths of a 
second. Asa result of such experiments 
it has been proved that the quickness 
of the human hand seldom reaches the 
low value of 0.1 second and when simple 
ordinary stimuli are used it is seldom 
greater than 0.2 second. 

In the study of motor performance 
in the past, reaction investigations have 
usually been intensive studies on one 
individual at a time, measured under 
laboratory conditions. It has been as- 
sumed that if a man was quick in one 
thing this score could be taken as repre- 
sentative of his speed in other motor 
performances. Recently, however, 
careful testing of the same individual 
by using a wide variety of motor 
measurements has proved that the 
correlation between the scores on the 
motor tests is not very high. 

We find that the man who is quicker 
than the average in lifting his finger to 
a prearranged signal may be slower 
than the average when the reaction 
movement involves getting the whole 
body into action as in the start of a 
race or in a football charge. Therefore 
instead of taking one motor test as 
representative for the individual in 
question, it is much safer to arrange the 
reaction experiments so as to approxi- 
mate closely the particular skill or 
motor task that we are interested in 
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studying. This was Professor Mit- 
chel’s metlrod in 1856 and we do well to 
follow him. 

There are certain motor tasks that 
are not ordinarily performed by lone 
jndividuals. If our interest happens to 
be in a motor activity such as the 
football charge, we recognize that the 
group situation with its inter-play of 
competition and mutual stimulation is 
avery essential part of the performance. 
if we wish to know how promptly a 
particular individual player can start 
his charge after the signal is spoken, we 
need to measure him under conditions 
which, as nearly as possible, resemble 
those of actual play in the football 
practice or game. This scientific 
necessity takes the problem out of the 
psychology laboratory proper, onto 
the football field. It creates a need for 
a chronographic device that is rela- 
tively independent of laboratory con- 
ditions and that will, if possible, per- 
mit of measuring men individually but 
in natural playing groups. The seven 
linemen of the football team are an 
example of a group of this kind. 


AN has found it convenient to 
measure time by the flow of sand 

or water, or by the turn of a drum, or 
of a wheel, and for this purpose he has 
devised hourglasses, pendulums, clocks, 
and constant-speed motors. He makes 
time objective by causing it to show as 
a spatial displacement in a frame of uni- 
form motion. We cannot propose any 
fundamentally different principles or 
device for use on the athletic field. 

The chronograph which has been 
developed to meet our present purpose 
consists essentially of a large paper- 
covered drum which is revolved rap- 
idly and evenly, and, during motion, 
is struck by golf balls, one of which is 
released at the moment of signal, the 
others at the moments of reaction. 

The general scheme of the whole 
equipment may readily be understood 
from the illustrations. In Figure 1 th 
seven members of the football line 
center, guards, tackles, and ends—are 
shown ready to make a record of a 
charge. The vertical triggers, touching 
the players’ heads, and to be pushed 
against as the players leap forward, are 
connected by cords to the latches on 
the chronograph. Each trigger when 
operated releases a golf ball, which in 
striking the drum makes a distinct 
mark in the paper covering it. The 
principle by which this marking is 
accomplished may be understood from 
Figure 2. 
; The drum, as may be seen at the left 
Mm this figure, is covered by a wire 
screen of one eighth inch mesh. This 
screen is attached to the drum and isa 
fixed part of it. The paper covers the 


Wire smoothly and the two ends are 
held firmly by a wedge which fits into a 
harrow slot extending the full length 
If one presses his finger 


of the drum. 
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against the paper he depresses it into 
the meshes of the screen below and so 
embosses the paper with the pattern 
gi the wire. In a similar manner the 
resilient golf balls leave impressions at 
the position where they strike the re- 
volving drum. 

In Figure 2 the reaction marks for 
the seven linemen have been inked over 
to show the markings more distinctly. 
In the actual operation of the chrono- 
graph these spots are easily located. It 
is therefore unnecessary to put any 
ink or other blackening material on the 
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revolutions per minute, is used to turn 
the drum. A split pulley on this motor 
can be adjusted to different effective 
diameters for the round leather belt and 
so the speed can be made exactly one 
revolution per second. The drum of 
the chronograph, when the paper is in 
place, has a circumference of one meter, 
therefore one millimeter distance on 
the paper represents .001 second. 

The devices for holding the golf 
balls in readiness to be released at the 
moment of the charge are shown by a 
sketch of the mechanism in Figure 3, 





WHERE THE RECORD IS MADE 


FIGURE 2: 


The golf balls, released by an ingenious mechanism, fall and strike the surface 


of the paper and wire-mesh covered cylinder, where they leave an imprint as shown 


golf balls. The principle of recording 
by embossing paper against a back- 
ground screen, has been further em- 
ployed in my laboratory at Stanford in 
connection with measuring the ac- 
curacy of throwing. 

The frame or machine box for the 
multiple chronograph (see Figure 1) is 
62 inches in length, 36 inches wide and 
10 inches deep. Within the box were 
placed the drum, motor, and paper 
supply roll. Handles resembling those 
on stretchers are provided so that the 
entire unit may be easily carried by 
four men. The upper part of the frame 
is made of two by three-inch material, 
well braced, and the over-all height is 
46 inches. 

The drum is made quite simply of 
three wooden disks on which narrow 
slats are nailed. It is mounted on ball 
bearings secured directly to the sides of 
the box. A gear nine inches in diameter 
and with 210 teeth is mounted on one 
end of the drum. The second gear has 
a diameter of one and one fourth 
inches and has 30 teeth. It is secured 
to a pulley, also nine inches in diameter, 
which is revolved by a round leather 
belt from the two and one half inch pul- 
ley mounted on the shaft of the motor. 

A 1-16 horsepower, alternating cur- 
rent, 110-volt motor, capable of 1725 


and also in Figure 4. Refer to the 
drawing: ‘“‘B”’ carries four posts “P1,” 
“P2,” “P3,’’ and on the back, “P4.” 
The total casting is eight inches long 
and two and one half inches wide, and 
its base is one half inch in thickness. 
The posits are dressed smoothly, par- 
ticularly ‘“‘P2”’ on the side which comes 
in contact with golf ball “G.” To 
“P1” is attached a leaf spring one and 
one eighth inches wide and five inches 


long. The spring by its own tension 
naturally presses somewhat against 
“P3.”,5 When pushed over toward 


“*P2” it can be held by the catch “D.” 


HE springs are carefully and uni- 

formly adjusted, so that when held 
by their respective catches, the dis- 
tance from the spring to the inside of 
“P2,” in each case, is such that the 
golf ball can be easily inserted and 
pressed up into a small cup-shaped 
cavity in the base plate “B.” This 
cavity centers the ball in reference to 
“P2” and the spring, and gives it a 
uniform position from trial to trial. 
The ball is under very slight com- 
pression between spring and post and 
when the spring is released by pulling 
on the string fastened to the catch, 
the bal] falls immediately. 


Due to the compression, slight 
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though it is, and to the ball’s resilience, 
the latter will be deflected somewhat in 
a direction parallel to the axis of the 
drum. This does not interfere with the 
accuracy of the method, as the reac- 
tion-time is measured in the opposite 
direction—that is, at right angles to 
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of the signal mark, and parallel to the 
axis of the drum. This becomes the 
base line from which all of the in- 
dividual reactions for that particular 
charge are to be measured. The line 
is numbered and any special remarks 
are entered beside it. Then the drum 
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charges, that is, 49 to 70 individual re. 
actions on the same record sheet. 4 
series of this length ordinarily pe 
quires 15 or 20 minutes, including the 
time for the charges and the marking, 

The multiple chronograph has an jp. 
strumental error of about 1 percent 
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Results for Speed in Football Charging for Seven “Second Squad” Varsity Linemen | 
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; (Values in .001 sec.) 
(Values in .001 sec.) 
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Grand Average 448 431) 416454 476 452| 421 443 16 10.5 
Average 396 389 358/365) 362, 333,351) 365,38)10.4 Average 
Deviation ... 44) 42) 39] 30) 59) 57] 22) 42 Deviation ... 71} 59 49 43) 98) 42) 61 60 
| Percent Percent 
| Deviation ...11.110.810.9'8.216.317.16.311.5 Deviation ...15.813.711.89.5'20.69.314.5 13.6 
this deflection variable. The when the operation of all 
balls are three inches apart TABLE III the reaction latches is com- 


(measured from center to 
center) and never strike 
each other during the fall. 
The balls strike the drum 
about 20 degrees from its 
apex and because of the 
motion of the drum and the 


Speed of Charging for a Group of Stanford ‘‘Varsity 


Backs’’ Used as Linemen 


(Values in .001 sec.) 


pared. If when the drum is 
revolving, the operator takes 
all eight strings in one hand, 
and, with a quick jerk, drops 
all the balls, the line made 





by the eight spots on the 
paper will not, as a rule, be 


angle of incidence, a ball Pla Cha 8 4 52 perfectly straight. The ex- 
will bounce away and not z |4iga treme deviation for the cen- 
strike the drum a second ; = ters of the eight spots will 
time. 2) 2;3| 4; 5/6) 7 | | show a range of six to 12 
In Figure 4, the latches O 345 374 372| 378 arueee 364) 353/23) 6.5 millimeters. This is due 
are loaded with the golf P 509| 428/483) 454) 438/387) 379| 44036 8.2 to slight differences be 
balls ready for release at Q 488) 634 466) 420 502/417 368) 471/61/13.0 tween the latches and in the 
, R. 383) 450/405] 414) 385/392) 375, 40119) 4.7 : - 
the time of charge. The S 490) 347/418] 565) 382/414) 408) 432/55 12.7 tension on the strings. Also 
ball on the extreme left T 399 370/362) 315| 342/339) 336) 352/22 6.3 the operator has to make a 
is used by the man calling = * 300) 412/384) 320) 370 483| 377, 378 4110.8 judgment for locating the 
s “ — : mranc | 
the signal. He releases this Averes 416| 43114131 409! 385398! 372| 40437 8.9 center of each spot made by 
ball at the moment of speak- Average the golf balls on the paper, 
ing the signal. The ball Deviation ... 68) 64) 37, 60) 48) 34) 14 46 and these spots differ some- 
falls and usually the charge Percent P ES by ecg what in shape and size. 
Deviation ..16.3)14.8)9 0114.7) 12 5/8 5) 3.8)11.4 


has taken place before it 
actually strikes. But as all ———e 





But the total instrumental 
error due to all of these fae- 








the balls have to fall the 

same distance, the time relations are 
preserved. This signal ball marks the 
temporal position of the starting signal 
in the same way that the others mark 
the position of the reactions of the 
various men. 

After a charge has been made, the 
drum is stopped and turned by hand 
until the position of the signal spot is 
found. Then a ruling device is un- 
hooked and rested on the drum so that 
a pencil line may be drawn the full 
length of the drum through the center 


is turned approximately two fifths of a 
revolution to where the reaction spots 
occur (see Figure 2). These spots are 
located, circled, and given the same 
number as the signal line. After this 
is done, the drum may be started and 
another charge recorded. 

It is obviously necessary to mark the 
records for each charge as made, so 
that there will not be confusion where 
more than one charge is recorded on the 
same paper. In practice it has proved 
convenient to record seven to 10 


tors is very small in com- 
parison with the subjective variations, 
and the ordinary range of differences 
between the individual athletes. 

The results reported in the accom- 
panying tables were secured from Var- 
sity players at Stanford University in 
1927. The author has had the co- 
operation and support of coach Glenn 
S. Warner in making these measure- 
ments.* Our illustrations show the 


* The charge was carried out as nearly as possible accordi peo l 
usual football practice. See Glenn Scobey Warner, 


for Coaches and Players, Stanford l University Press, font. 
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posture of the players when they are 
in readiness for a charge, with the 
chronograph operator ready to give the 
signal, in his position out of view be- 
hind them. The signal was always 
yerbal and in the following words: 
“Get your position—Steady!—HIKE!” 
The men were to start just as soon as 
possible after hearing the word “hike.” 

The time interval between the words 
“steady” and “hike’’ was so varied 
that the men would not become accus- 
tomed to any special time-rhythm, 
but the men were strictly cautioned 
not to get “offside” or to “‘jump the 


gun.” 


N general, this, instruction was 

obeyed. There was no good way, 
however, of enforcing an effective 
penalty if a player did get “offside.” 
Still his error would be obvious on the 
record sheet. Following each charge, 
the men came back to the machine 
and looked at the results on the drum 
while they were being marked. With 
each man’s results clearly evident, it 
was but natural for competition to be 
very keen. 

One further precaution needs men- 
tion. In order that each man might 
feel that his opportunity was identical 
with that of the other members of his 
squad, the seven men tested in a single 
group were so rotated in position that 
each man made one charge with each 
of the seven triggers. But besides 
satisfying the individual players in 
this respect, it also gave, in the event 
of any difference of acting time of the 
triggers, exactly the same per cent of 
error for each and every player. 

The typical procedure in this inves- 
tigation involved the testing of a 
group of seven men in a series of seven 




















TRIP DETAILS 
Figure 3: Refer to text for full deseription 
charges. The seven reaction results for 
each man were averaged and a vari- 
ability measure was determined for 
each man. Table I gives a sample 
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record of results. The individual men 
are indicated by letters in the column 
at the left. The charging-times for 
each man and for each trial are given 
in the wide center section (columns 
numbered 1 to 7) and averages for the 
individuais are placed at the right, 
followed by the average deviation and 
the percent deviation. The members 
of the squad, whose performance is 
given here, were first team varsity 
men, all regular linemen. The general 
grand average of .365 second is prob- 
ably fairly representative of the aver- 
age time required by a line of first- 
class football players to get into action 
after the signal. The fastest man ‘‘A”’ 
gave an average of .316 second while 
the slowest in the picked group shows 
a speed of .405 second. The average 
deviation of the separate trials of 
each man from his own average reac- 
tion-time amounts to 10.4 percent of 
the mean. Obviously the smaller the 
percent of deviation, the more uniform 
is the man’s performance from trial to 
trial. Quick reaction with small vari- 
ability is the desirable combination in 
a player. In this connection, notice 
the evenness of the seven results for 
“F” in contrast to “C’s’’ uneven show- 
ing. 


F we average the charging time for 
all of the men in the first charge we 
find it to be .396 seconds. In the second 
charge it dropped to .389 and in the 
third to .358 seconds. The first charge 
was the slowest and the sixth the 
fastest. The percent deviations of the 
seven men as shown by their records in 
the seven charges ranged from 6.3 to 
16.3 and averaged 11.5. From these 
results it is seen that the men varied 
from each other only a little more than 
the average man varied from himself on 
successive trials. This shows that the 
men as a group are very consistent in 
their performance and indicates the 
care and insight of the coach in picking 
his men. 

Results for a “second squad” of 
varsity linemen are given in Table II, 
arranged in the same form as Table I. 
In the first table there were six of the 
seven men with averages below .400 
seconds and one who registered slightly 
above. In Table II we find only one 
man below .400 while another goes as 
high as .500 seconds. The grand 
average for the second group is .443 
seconds, but the percent of deviation is 
not significantly larger than in the 
first group; 10.5 as compared with 10.4 
percent. This seems to mean that the 
men of squad two are characteristically 
and uniformly somewhat slower. And 
they are not as closely matched as 
the former group. This is evident 
from the range of the averages for the 
different individuals, and shows also 
in the deviation value of 13.6 per- 
cent. Percent deviation of the in- 
dividuals in this group ranged from 
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9.5 to 20.6 as shown in the tabulation. 

From other squads of football players 
that have been measured at Stanford, 
we may report the results on a group 
of “Varsity backs.”’ Table III is like 
the other tables in arrangement and 
gives the data for this special group. 
Their total average, .404, falls about 
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THE RELEASE MECHANISM 


FiGuRE 4: The golf balls are held firmly, 
yet are released quickiy when string is pulled 





midway between the grand averages of 
the other two tables. Two of these 
backs, “O” and “‘T,” are faster (note 
their small variabilities, 6.5 and 6.: 
percent), than the average first team 
linemen, and six of them were faster 
than the average for the second squad 
linemen. The performance of the 
backs was somewhat more even than 
that of the other two squads here re- 
ported, as testified by 8.9 percent as the 
average amount of deviation. 

The reader is perhaps asking whether 
“squad one”’ is first line varsity be- 
cause the men are faster, or is faster 
because the men are first line var- 
sity. The same query could be made 
in regard to the astronomer and 
his responses in recording the star’s 
transit. 


HE human reactions involved are 

essentially the same whether the 
stimulus is a celestial ball about to 
reach a line or the terrestrial pigskin 
oval about to leave a line. 

How much of the “personal equa- 
tion” is native and how much due to 
training and the stimulation of respon- 
sibility and competition is not yet ful- 
ly known. Evidently the thing to do 
is to measure men and more men! 
Measure them early and late, measure 
them first when they are inexperienced 
and again when they have proved their 
worth, whether as scrubs, as first team 
men, or as “All-American stars.” 


Although the Panama Canal con- 

nects two oceans, there is an ever-pres- 
ent danger of water shortage in parts of 
the canal. How this danger is being 
and will be forestalled will be told in an 
early issue. 
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The Month In Medical Science 


A Review and Commentary on Progress in the 
Medical and Surgical Field 


By MORRIS FISHBEIN, M. D. 


Editor of the Journal of the American Medical Association and of Hygeia 


The Brain of Anatole 

France 

EOPLE who are likely to associate 

the size of the brain with the intel- 
lectual capacity of its possessor will 
have a difficult time to explain the rea- 
son for the exceedingly small brain 
possessed by the famous author Anatole 
France, who died in 1924. The brain 
of Lord Byron weighed 1807 grams, 
and the brain of Schubert 1420 grams. 
The brain of the average man weighs 
approximately 1360 grams. The brain 
of Anatole France weighed only 1190 
grams. The opinion is also commonly 
held that the intelligence of the person 
is related to the complexity of the 
organization of the brain as represented 
by the number of convolutions and the 
fissures. From this standpoint, the 
brain of Anatole France was considered 
by the anatomists as excellent. 


shoes are worn; the strength of the feet 
from every point of view becomes rela- 
tively less; the feet tend to be thrown 
into unsatisfactory positions. 

The investigators also made a study 
of the effects of different kinds of 
skirts on posture and on fatigue in 
women. They found that the lighter 
the skirt, the slower the onset of fatigue; 
the wider the skirt at the bottom, the 
less the fatigue. The length produces 
effects chiefly in combination with 
other factors. The materials which 
produced fatigue most rapidly were, in 
order, linen, velour, corduroy and 
velvet. Those which produced the 
least fatigue were silk, gabardine, and 
French serge. The most important 
factors in producing fatigue are the 
weight of the material and the width 
of the skirt at the bottom. Anything 


tionery of the mayor’s office of that 
city. The circular announces that 
tests have been made on cattle with a 
remedy put out by one Dr. George 
Kirkpatrick for the treatment of tu. 
berculosis. Kirkpatrick is not a physis 
cian and has at various times been 
arrested and fined for practicing medi- 
cine without a license. 

An analysis of his remedy for tuber. 
culosis made in the chemical laboratory 
of the American Medical Association 
in 1926 revealed the fact that it was 
essentially a weak solution of potassium 
iodide. Physicians in general are not 
convinced of the value of iodides in the 
treatment of tuberculosis. There are 
many who believe that the administra- 
tion of these remedies is of the greatest 
danger to the tuberculous patient. In 
other words, the remedy should never 

be administered except under 





The convolutions were sepa- 
rated by deep furrows, to- 
gether with secondary fissures 
and notches. 


Bottle Holder Eliminates 
Corks 
R. W. B. STEPHENS of 
California has developed 
a special stand for holding 
bottles of various remedies 
with the idea of making the 
bottles easy to open and 
eliminating the corks. The 
bottom of the stand is covered 
with sheet lead to make it 
stand firmly. Each of the 








careful medical supervision. 
The apparent relationship be- 
tween the officials of Portland 
and the promotion of a nos- 
trum for tuberculosis appears 
to be asad commentary on the 
type of municipal administra- 
tion available in most Ameri- 
can communities. 


The Effect of Removal of 
Tonsils 
URING the years 1919 to 
1921,tonsils were removed 
from about 15,000 school chil- 
dren in special clinics in Ro- 
chester, New York, where a 








covers has on its undersurface 
a soft rubber pad which fits 
over the top of the bottle. A 
spring on the rear end of the 
cover holds the cover snugly against the 
top of the bottle. 
Shoes and Skirts 

NVESTIGATORS in the University 

of Wisconsin have made a survey of 
the effect of improper shoes on the feet. 
Women students were divided into 
four classes, according to the types of 
shoes worn, and then compared to dis- 
cover whether there was a relation be- 
tween the type of shoes worn, the 
characteristics of the feet, and the 
posture. It was found that when shoes 


are badly worn, the weight line is dis- 
placed forward and the body is thrown 
backward. The posture, without shoes, 
tends to become poorer when run-down 


QUICK-ACTION BOTTLES 


When a bottle rack of this type is employed, medicines and the 
like may be kept where they are always handy, yet always covered 


that shortens the steps is likely also to 
produce fatigue. The most satisfac- 
tory skirt to be worn while exercising 
should not exceed one pound in 
weight, should have for its width at the 
bottom at least two and one third 
yards, should measure not less than 
48 inches in the hip, should be from 
eight to twelve inches from the floor, 
and made chiefly from French serge or 
gabardine. 


Portland’s Fake Consumption Cure 
EWSPAPERS and magazines 
throughout the United States re- 
ceived late in December a circular 
letter addressed to the council of the 
city of Portland, Oregon, on the sta- 


complete history and record 
of the physical condition were 
kept on file. About 5000 chil- 
dren had their tonsils removed 
by their own physicians. These chil- 
dren have been studied regularly since 
that date and their condition compared 
with the records of 28,000 children 
whose tonsils were not removed. Dr. 
Albert D. Kaiser has recently re- 
viewed the records concerning them. 
Apparently, a child whose tonsils 
have been removed has a much better 
chance to escape rheumatic infection 
than the one whose tonsils have not 
been removed, provided the child was 
not affected before removal of the 
tonsils. 

Searlet fever occurred in 7.6 percent 
of the children whose tonsils were re- 
moved, and in 16 percent of those 
whose tonsils were not removed. Rheu- 
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matic heart disease was found in 450 
out of the 20,000 children whose tonsils 
were removed, and in 817 of the 28,000 
children whose tonsils were not re- 
moved. A careful analysis of 478 cases 
of heart disease showed that in 83 
percent, the condition developed be- 
fore removal of the tonsils and in 17 
percent after removal of the tonsils. 
The evidence seems certain that in- 
fected tonsils are a factor in the causa- 
tion of rheumatism, scarlet fever, and 
chronic heart disease. 


Methyl! Alcohol in Tobacco Smoke 


HE average consumption of to- 

bacco in the United States is above 
six pounds per person, per year. Bil- 
lions of cigars and cigarets are smoked 
every year. Heretofore, most of the 
attack on tobacco has been because of 
nicotine, and it has been pointed out 
that a cigaret smoker who inhales regu- 
larly for an hour might absorb as much 
as 36 milligrams of nicotine, an amount 
sufficient to cause illness. 

Now, Dr. C. Neuberg and Maria 
Kobel of the Kaiser Wilhelm Institute 
of Biochemistry in Berlin find that 
tobacco is a source of methyl or wood 
alcohol. This drug is detectable in 
measurable amounts in tobacco smoke. 
The European investigators noted that 
not more than one tenth of the alcohol 
entering the body with the smoke was 
exhaled again in the air. Most of it 
seems to remain dissolved in the fluids 
of the body. 
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VESSELS IN FOOT 
Same patient as above, eight minutes after 
injection. Large toe previously amputated 


According to calculations, a smoker 
who smokes 10 cigars of average size 
daily burns up 70 grams of tobacco and 
would inhale about 42 milligrams of 
wood alcohol. The smoking of 20 
Cigarets, containing 20 grams of to- 
bacco, will lead to the inhalation of 40 
milligrams of wood alcohol. Such a 
dose is not poisonous, but if the drug 
tends to be cumulated in the body, 
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excessive smoking may do harm 
through this factor. 


Visualizing Blood Vessels 


Y a combination of the use of the 
X ray and the injection of iodizéd 
oil, it has been made possible to obtain 
pictures of the blood vessels in various 
portions of the body. Drs. J. B. 
Carnett and S. S. Greenbaum of Phila- 
delphia have developed a technic par- 
ticularly for studying early changes in 
the blood vessels in some blood-vessel 
diseases. They found that six cubic 
centimeters of iodized oil could be in- 
jected into the femoral artery of the 
average man with perfect safety. After 
the oil is injected, X-ray pictures are 
taken which reveal the condition and 
the nature of the blood vessels into 
which the oil has passed. After 10 
minutes most of the oil will have been 
circulated through the blood vessels 
and will have disappeared completely 
from the leg. 


Skin Diseases in Industry 


PECIALISTS in diseases of the 

skin classify as “trade dermatitis” 
those forms of inflammation, particu- 
larly of the skin, that are due to the 
handling of various products. Re- 
cently, reports have been made public 
of infections resulting from the hand- 
ling of butter, due to the continuous 
exposure to water and due to chemical 
compounds such as butyric aldehyde 
and butyric acid which are found in 
rancid butter. 

The skin also seems to react greatly 
to any of the chemical substances asso- 
ciated with the manufacture of dyna- 
mite. Mercury fulminate produces ul- 
cers of the fingers and hands, especially 
under the nails. The paraffin seems to 
aid the development of infections of 
the skin, and the Bureau of Labor of 
the United States Government has 
found ulcers of the fingers quite fre- 
quently on the hands of the workers in 
the dynamite industry. 

The prevention of such difficulties 
involves thorough washing of the 
hands, the avoidance of all possible 
contact with chemicals, the reduction 
to a minimum of exposure to water, 
and the protection of the hands after 
work by the use of creams or oils. 


Sauerkraut Juice 


B iptaad as soon as medical science ob- 
served the effects of the progress 
of cabbage on digestion and the 
effects of its vitamins on body growth 
and nutrition, certain enterprising 
manufacturers began to develop means 
of using the cabbage to the greatest 
advantage as a food product. For 
years sauerkraut has been a staple 
in the diets of some nations. 

Canned sauerkraut has been avail- 
able on the market for some time. 
Recently, however, manufacturers 
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have gone beyond the attempt to dis- 
pose of the vegetable itself and have 
begun to supply expressed juice with 
the claim that the juice itself had 
special potency for many purposes. 
Like the products of all vegetables, 
sauerkraut juice does contain vitamins 
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TRACING BLOOD VESSELS 


Todized oil in the blood stream makes i! 
possible to trace blood vessels by X rays 


which would be of value in conditions 
when vitamins are insufficient in 
amount. However, in this country, 
particularly in times of prosperity, 
the diet contains an excess of vitamins. 
In most instances it has not been 
shown that any excess of vitamins 
actually increases the power, vitality 
and energy of the human body, or in 
any way adds resistance against dis- 
ease. The vitamins are not to be con- 
sidered as a tonic in any sense of the 
word for a person who is regularly 
receiving a well-balanced daily diet. 

The claim also has been made that 
sauerkraut juice contains lactic acid 
bacilli, organisms of the kind which 
Metchnikoff and others claimed have 
special powers for promoting longevity. 
However, no one has yet determined 
whether these organisms are present 
in sufficient numbers or in a sufficiently 
lively state in sauerkraut juice to be 
of any value for the purposes for 
which they are claimed to. be 
efficacious. 

Actually, scientific study has not 
been made of sauerkraut juice as to its 
real merits and most of the claims 
made for the preparation are those 
applied to sauerkraut itself. The 
juice does not supply the bulk that is 
available in the sauerkraut. 
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little or no reason to doubt that objects of this 


ALTAR “A’”’ AT QUIRIGUA 


This is not dated but possibly it is referable to November 17, 466 


sort will be found in large 
large-scale work has rea 
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numbers throughout a large area, for 
ly just begun and will last for decades 


Deciphering Mayan Mysteries 


How the Archeologist Proceeds with the Baffling Task of 
Prying into the Secrets of the Hieroglyphs of the 
Ancient Mayan Chronologists 


By HERBERT J. SPINDEN, Ph.D. 


Curator of Mexican Archeology and Ethnology, Peabody Museum, Harvard University 


q: was Dr. Spinden who first solved the chronology of the Mayan inscriptions, an accomplishment for 


which he is famous among archeologists. 


PREFACE this account of our 
present knowledge of Mayan hiero- 
glyphie records, and the stages 
by which this knowledge was 
reached, with two sentences of John 
Lloyd Stephens written in 1840 after 
an eventful sojourn at Copan. ‘‘Of the 
moral effect of the monuments them- 
selves, standing as they do in the 
depths of a tropical forest, silent and 
solemn, strange in design, excellent in 
sculpture, rich in ornament, different 
from the works of any other people, 
their uses and purposes, their whole 
history so entirely unknown, with 
hieroglyphs explaining ali, but per- 
fectly unintelligible, I shall not pretend 
to convey anidea. Often the imagina- 
tion was pained in gazing at them.” 
In spite of his disclaimer Stephens 
does convey the zero of wonderment, 
the blank wall of baffling mystery, 
which was precisely the point from 


which science began to decipher and 
explain the inscriptions of the Mayas. 
And if much still remains to be solved 
by savants of the future, yet the 
present state of knowledge is a monu- 
ment to assiduous curiosity and to the 
painstaking pursuit of mere fact. 


T is, of course, a monument to much 
more than that, for demonstrations 
of the intellectual heights reached by 
one human group are inevitably cap- 
able of enriching the collective mind of 
mankind, distributing sympathetic jus- 
tice and counteracting the selfishness 
and egoism of nations. 

Stephens noted that the hieroglyphic 
inscriptions of Copan and Quirigua 
were in the same characters as those of 
Palenque, and he did his best to pro- 
vide faithful texts. He also published 
two papers written by Juan Pio 
Perez, a school teacher of Yucatan, 


Those who desire to delve more fully into the work described below 
will find a more detailed treatment in the author’s book, “‘Ancient Civilizations of Mexico.’’- 


THE EDITOR. 


one translating out of the Mayan 
language an ancient chronicle, and the 
other giving a formal explanation of 
the Mayan method of keeping time. 
In his essay on the calendar, Pio 
Perez was mostly wrong, but what of 
it? Some day a wise appraisement will 
be made for the world in the matter of 
benefitting minds. Laurels taken from 
men who have been stupidly right will 
be placed upon the brows of others who 
have been brilliantly and stimulatingly 
wrong: Pio Perez visualized a great 
problem even if he did not find the 
exact answer to it. 

The principal result of Napoleon’s 
invasion of Egypt was the finding of 
the Rosetta Stone, the trilingual text 
of which unlocked the secret of Egyp- 
tian hieroglyphs. No Rosetta Stone 
has been found, or will be found, in 
Central America. It happens, how- 
ever, that Diego de Landa, chief officer 
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of the Inquisition in Yucatan, and a 
man much less concerned than Na- 
poleon with the accumulation of fact, 
was compelled to defend himself in 
Spain against charges of cruelty to the 
Indians. In justification of his acts, 
before the Council of the Indies, he 
compiled data on the customs of the 
Mayas at the time of the Spanish 
conquest and by the merest chance 
part of this compilation was found in 
1863 by the antiquarian Brasseur de 
Bourbourg, who proceeded to publish 
it. The work contained, among other 
things, a specimen year of the Maya 
calendar, together with hieroglyphs of 
the twenty days of the month and the 
eighteen months of the year. 


ITH Landa’s 16th century ma- 

terial in hand, students were able 
to identify as day and month signs 
many hieroglyphs in the Dresden, Tro- 
Cortesianus and Perez Codices, these 
being three fragmentary books of the 
Mayas which escaped the blind fury of 
the Inquisition. Landa, somber agent 
of bigotry and intolerance, appears in 
the unwelcome role of a benefactor to 
science. It is probable that the 
secret of Mayan calculations could 
have been reached without his usuri- 
ous aid, although actually the publica- 
tion of his fragmentary writings re- 
sulted in much activity. 

The first thing observed in the 
Mayan books was that the day signs 
were combined with bar-and-dot nu- 
merals of red color and were sepa- 
rated from each other by bar-and-dot 
numerals of black color. In each case 
bars were found to count as fives and 
dots as ones. The red numbers were 
designations, on the numerical side, 
ina permutation of 13 numbers and 20 
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days which gave a round of 260, a 
cycle called by the Aztec name tona- 
lamatl or the Mayan tzolkin. The black 
numbers were the intervening days be- 
tween tzolkin positions. 

It soon became apparent that the 
Mayas dealt out days in the tzolkin to 
make magical formulae, much as we 
attempt to tell fortunes 
with layouts of playing 
ecards. Symbols’ were 
found for the four direc- 
tions of the world, be- 
cause the fates were ap- 
pealed to in cosmic order. 

So much for the good 
that flowed from the dis- 
covery of the Landa 
manuscript. The Bishop 
had also given what pur- 
ported to be an alphabet, 
but all attempts to read 
the inscriptions by the 
aid of this alphabet re- 
sulted in complete fail- 
ure. Brasseur de Bour- 
bourg ‘“‘translated’’ one 
of the Mayan books, only 
to be forced to admit that 
he had begun his read- 
ing at the wrong end of 
the document. The late 70’s and early 
80’s were times of lurid speculation 
on things Mayan, the most famous 
phantasies of this epoch being Le 
Plongeon’s writings on Queen Moo, 
the Lost Atlantis, and Masonry in an- 
cient America. 

A most thrilling discovery which 
opened a wide field of new investiga- 
tion was made by Foérstemann while 
preparing a commentary on the Dres- 
den Codex. This beautifully illumin- 
ated manuscript existed in the library 
over which he had charge. Férstemann 


ears show 








PART OF THE FAMOUS DRESDEN CODEX 


The Mayans represented numbers by means of a bar and dot system. 


They hit on the place 


value of digits when the Old World was still using awkward, unmanageable Roman numerals 





Their names are given on their bodies. 
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found a condensed tzolkin table in 
which four named days were separated 
by a number which consisted of three 
dots above a bar, but sufficiently 
separated from the bar so as not to be 
part of a numeral eight. This passage 


is reproduced herewith. Says Férste- 
mann, 


“This is the place where I 





DEGRADED MAYAN CAPTIVES 


The holes in their 


that ornaments of rank have been removed 
first discovered how numbers of several! 
figures are to be read; here for the first 
time I understood that the figure 3 
with 5 below it is nothing but 3x20+5 
or 65, and that they mean nothing else 
than the interval between days such 
as we have met with so far: 4x65 is 
again the well-known period of 260 
days.” 


ITH named days at either end 

as a check upon intervals, the 
third place-value was found to consist 
of 18x20 or 360 days. It was named 
the tun and was taken 20 times to 
form the katun, 400 times to form the 
baktun, and so on. Long numbers of 
days recorded in the Dresden Codex 
and also on the ancient monuments 
were proved to be counted forward 
from an original zero day recorded as 
the day 4 Ahau occupying the 8th 
position in a month Cumhu. Now a 
day 4 Ahau 8 Cumhu, or any other 
similar designation, recurs in the 
mechanism of the Mayan calendar 
once every fifty-two years but when 
associated with a number giving the 
interval from the Mundane era it is 
fixed forever, or at least for a cycle of 
some 374,400 years, which is near 
enough to forever for all purposes of 
human history. 

The discovery of place-value numera- 
tion—a mathematical device which the 
Mayas seem to have invented a thou- 
sand years or more before any nation of 
the Old World made it possible to 
calculate intervals between the Mayan 
dates on the ancient monuments and 
also to demonstrate that certain 
tables in the Dresden Codex dealt 
with the movements of the Moon, 
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Venus, Jupiter, and so on. But it was 
not yet possible to transcribe these 
Mayan dates into their European 
equivalents. And indeed the only 
dates that could be treated at this time 
were ones that happened to be com- 
pletely expressed in terms of the day 
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the correctness of this correlation. The 
astronomical base line of Copan has 
been described in a preceding article 
as giving dates recorded on monu- 
ments and referred to in the Mayan 
chronicles in connection with a new 
year celebration. The actual historical 
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THE MAYAS DID NOT USE A DECIMAL SYSTEM 


A modified vigesimal system was employed. 


Here is a typical example of place value arith- 


> 


metic: top row, 5 in the first place-value and 3 in the second place-value equalled 65 


count and the permutation. Goodman 
did a clever piece of work when, in 
1895, he demonstrated values for the 
faces of gods which sometimes re- 
place bar-and-dot numerals. 

The next stage in the reading of 
Mayan dates rested on the proofs of 
sequences in the carving of monuments 
and the construction of buildings. In 
my first work on Mayan art I was able 
to place sculptures at Copan within 20 
years by stylistic criteria. Now, since 
“calendar round’’ dates on such monu- 
ments recurred . t intervals of 52 years, 
the most likely historical position of 
any such date could be found by in- 
spection. It transpired that the Mayas 
were in the custom of erecting monu- 
ments at intervals of 5x360 or 1800 
days, this period being called the 
hotun by Morley. 


N the meantime the designations of 

time periods in the Mayan chroni- 
cles were found to be by the days on 
which katuns (7200 day units in this 
day count) were completed. An ap- 
proximate correlation of Mayan his- 
tory was arranged on the basis of 
katun designations in 16th century 
records. There was much confusion, 
with many differences of opinion, but 
real history was emerging from the 
mists. 

In 1919 I announced proofs that the 
Mayan calendar was in agreement with 
the ones used by the Aztecs and the 
various tribes of Guatemala and that 
the date written 12- 9-17- 9- 4, 12 
Kan 2 Pop in the Mayan long count 
was equal to July 16, 1553, in the 
Gregorian calendar. The zero day of 
the Mayan day count became, in 
terms of the backward projection of 
the Gregorian calendar, equivalent to 
October 14, 3373 B.c., a date clearly 
of cosmologic rather than historic in- 
terest. 

In 1924 I was able to demonstrate a 
number of astronomical correspond- 
ences which went far towards proving 


era of the Mayas, that is, the time when 
they began to record every day in se- 
quence in their permutation system, 
was disclosed as August 6, 613 B.c., 
the first date in New World history. 


Mrz recently still, I have shown 
that the Venus calendar of the 
Mayas proceeded from an original in- 
auguration in the sixth century before 
Christ, and that heliacal risings of this 
planet are frequently recorded in the 
inscriptions of the First Empire. Thus 
on a Hieroglyphic Stairway of Naranjo 
we see the Venus glyph over the glyph 
of a ceremonial new fire on a day 7 
Akbal 16 Muan, definitely tied in 
with the long count and corresponding 
to February 26, 372 A.D. This was 
the very day of the first appearance of 
Venus as morning star four days after 
inferior conjunction. The most nu- 


merous records of Venus concern times 








DEVELOPMENT OF STYLISTIC CARVING 


As time went on, Mayan carving underwent an evolution, just as Old World art did. 
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when round numbers of days fall in the 
8 day period of obscuration of the 
planet between its disappearance ag 
evening star and its heliacal rising ag 
morning star. 

As stated above the “alphabet’’ of 
Landa proved useless for the decipher- 
ment of Mayan texts. 


HE gist of the Mayan inscriptions 

which deal with history probably 
will be solved in much the same fashion 
as those that deal with astronomy, al- 
though a complete textual transcrip- 
tion may never be possible in either 
case. First, however, the hieroglyphs 
of personal and place names must be 
isolated, and it is a discouraging fact 
that not a single such designation has 
been translated in modern times. The 
Mayan chronicles and several other 
historical passages in the so-called 
Books of Chilam Balam, were appar- 
ently translated in the 16th century out 
of original Mayan hieroglyphs. If only 
the Spanish priests in their frenzy had 
not made a clean sweep of the ancient 
genealogical records! 

But there are monuments at Piedras 
Negras and other places which show 
hieroglyphs on the bodies of captives. 
These doubtless give the names either 
of the individual chiefs or of the towns 
which they represent. Surely among 
the hundreds of glyphs recovered at 
Copan, Quirigua and Palenque, some 
will be found which embody the names 
of these great cities and perhaps those 
of their outstanding rulers, as well. 
Ceremonies will be recovered partly 
from pictures and partly from dates 
and hieroglyphs, but there is little 
chance that priceless lessons in the 
philosophy of conduct, and other ex- 
pressions of literary sort, will ever be 
retrieved. 





Here we 
have an example from Copan, showing the two extremes of style in carving in stone 
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New Discovery Speeds Up Evolution 


Science Prize Winner Makes Discovery Believed By Many to Have 
Immense Practical and Scientific Significance 


By FRANK THONE, Ph.D. 


Science Service 
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in corn and barley. 





A Statement by the Discoverer 


permanent hereditary changes. 
method should become a practicable one for the use of breeders. 
Muller’s prepared statement, “‘the fruit-flies furnish one of the best materials for probing further into 
the nature of the changes produced and into the nature of the genes which become changed.” | 


os HE work on the application of X rays to the hereditary particles has gone far enough,” says 

Professor Muller in a special statement, “to show definitely that permanent changes of varied 
kinds can be produced in them, so that the characteristics of later generations become altered in very 
many ways in fruit-flies and also, as the work of Dr. L. J. Stadler of the University of Missouri shows, 
The extension of such work to other organisms, especially to domestic animals, 
mammals that can be bred in the laboratory, and crop plants in general, is therefore urgent, for we can 
not yet be sure that these organisms will be able to tolerate the doses of rays necessary to produce 
If they can not, other means must be looked for. 
Meanwhile,’’ continues Professor 





If they can, the 








VOLUTION, eugenics, and the 

breeding of new varieties of 

crop plants and domestic ani- 

mals—all these are affected by 
the work of Professor H. J. Muller, of 
the University of Texas. Professor 
Muller was awarded the one thousand 
dollar prize at the Nashville meeting of 
the American Association for the Ad- 
vancement of Science for the notable 
paper presented at the session. 

Stated in three sentences, this is 
what Professor Muller’s experiments 
signify: Evolutionary changes, or muta- 
tions, can be produced 150 times as 
fast by the use of X rays as they can 
by the ordinary processes of nature. 
This means that man may some day 
force the production of new and desir- 
able plant and animal varieties far 
more rapidly than he has hitherto been 
able to get them. But X rays affect the 
human hereditary cells too, and the 
reckless exposure of these cells to long 
and heavy doses of the rays is apt to 
inflict fearful penalties on our unborn 
grandchildren. 


T all ties up with what the modern 

scientific breeder calls ‘‘mutstions,” 
which are the same things that the 
old-fashioned gardener called “sports.” 
Mutations are what you get, for ex- 
ample, when a single-flowered plant 
suddenly produces offspring with 
double flowers. 

What the breeders do in field and 
pen, nature does on a grander scale, 
both as to space and time, in the 
process of evolution. Mutations arise 
among animals and plants in the wild, 
as well as among their domesticated 
kindred. 

Assisting or forcing nature in some 
way, so that new things will be pro- 


duced faster than at the old rate, has 
for centuries been the breeder’s dream. 
Until recently, however, there was not 
even a hint of hope that this dream 
might be realized, because nobody 
knew what made mutations happen; 
nobody knew their mechanism. And 
until that was known, man lacked a 
handle to take hold of in his effort to 
push nature along a bit. 

Then, about a generation ago, a few 





PROFESSOR H. J. MULLER 


Some scientists think Professor Muller's 
discovery may prove as important as Men- 
del’s discovery of the laws of inheritance 


years after the discovery of X rays, 
biologists made a re-discovery of the 
lost work of Gregor Mendel, and the 
science of genetics suddenly came of 
age. Men with microscopes looked 
critically at all kinds of reproductive 
cells, to see whether they could learn 
what carried from parent to offspring 
the “‘unit characters’’ of heredity, such 
as red in hair or blue in flowers, and 
they saw some very curious things. Not 


only in the dividing reproductive cells 
but within every living cell that di- 
vided, there were numbers of special, 
dense bits of the living substance, that 
looked rather like microscopic sausages 
of assorted sizes and shapes. Because 
these special bits of protoplasm stained 
especially deeply with the dyes used to 
color the cells in preparation for the 
microscope, they called them ‘“‘chro- 
mosomes,”’ which is simply Greek for 
“color bodies.” 

If mutations always follow when 
accidents happen to the chromosomes 
in the course of nature, why not ar- 
range a few such accidents, and thus 
get your desired hastening of the muta- 
tion process? Professor Muller de- 
cided to use heavy doses of X rays. He 
chose the little flying creature we find 
on fruit when it begins to spoil, known 
variously as fruit-fly, vinegar-fly and 
pomace-fly. It has the advantage that 
it breeds very rapidly. 


HE little creatures were exposed 

to doses of X rays so heavy that 
only 11 percent of them survived it. 
The survivors were then allowed to 
breed. Presently the new generation 
hatched from their eggs. So Professor 
Muller bred the first generation off- 
spring and got a second. 

He began to see results aplenty. Mu- 
tations such as he had often seen in 
un-X-rayed stock turned up, together 
with a number of brand new ones. All 
told, he figures that he has produced 
at least 100 distinct gene mutations, 
genes being the carriers of hereditary 
qualities, and that the raying has 
speeded up the process over 15,000 
percent. 

In the end, the rays will be applied 
to sheep and cattle, wheat and fruit. 
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THE NEW YORK TELEPHONE BUILDING 


OWN on the Hudson River 
waterfront in lower New York, 
among the warehouses, mar- 
kets, small shops, and ancient 

dwellings now used chiefly by foreign- 
ers, rises the towering structure of a 
huge modern skyscraper. It is the 
great headquarters building of the 
New York Telephone Company. In 
this incongruous setting, far from the 
skyscraper district, and some distance 
from the nearest tall building, it rep- 
resents one of the out-posts of business 
that is steadily reaching out its arms 
into the older and more conservative 
sections of the metropolis. 

At the present time it houses about 
6000 workers in the general offices of 
the company, but this number will be 
greatly augmented by the ultimate con- 
centration in this one building of six 
central offices serving all of lower Man- 
hattan. Thus it can readily be imag- 
ined what a tremendous handicap 
would be placed on the business served 
by the telephone company should dis- 
aster due to fire or other causes over- 
take the structure or its equipment. 

This fact was brought more forcibly 
to the attention of architects and en- 
gineers by a fire which broke out re- 
cently in an excavation for the new 
subway on Eighth Avenue, New York 
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4 A Modern Castle of Business 


Handsome Skyscraper is Complete in Itself and 
Needs Little Outside Aid in Case of Fire 


By ALBERT A. HOPKINS 


City. The telephone cables located in 
this excavation were totally destroyed 
and the consequent interruption of 
service in several central offices caused 
an immense monetary loss to the in- 
dustries that depended upon these lines 
for quick communication. 

Further interest in the possibilities 
of fires in tall buildings was suddenly 
accentuated by a fire that started a 
short time ago in the scaffolding of the 
tower stories of an uncompleted hotel 
which faces Central Park 
in New York City. The 
damage in this case was 
not very great, it is true, 
but it brought home to 
architects and building 
engineers the fact that, 
although this was an out- 
side fire, one of such pro- 
portions as to cause con- 
siderable damage might 
occur on the inside of a 
building. And in such in- 
accessible places as the 
tower, this might prove 
nothing short of disas- 
trous. It showed them 
that fire protection 
should be developed far 
beyond its present state; that, first of 
all, fire in such places must be made as 
nearly impossible as human ingenuity 
can make it; and secondly, that equip- 
ment must be supplied to allow quick 
any fire. 


a, 


ee 


Fire in any building is always po- 
tentially serious and much more so ing 
large structure. In the case of the New 
York Telephone Building, however, 
this hazard has been minimized by 
many elaborate precautions incor- 
porated in the design of the building 
itself and in the design and location of 
operating and fire-fighting equipment. 


HE building is situated in a lo- 
cality where the menace of fires is 
considerable. The markets, docks, and 
very old buildings with which it is sur- 
rounded, are mostly of wood or havea 
large proportion of wood in them and 
are not equipped with modern facilities 
for fire protection. Realizing this fact, 
the architects and engineers have pro- 
vided such safeguards in the new struc- 
ture that any fire within its reach may 
be fought successfully, independent of 
help from the city fire department. 
From the ground the structure rises 
486 feet into the air and extends toa 
depth of 70 feet below. The founda- 
tions were so designed that the cellar 
excavation might be carried to the 
maximum depth without involving 
excavation of rock except where neces- 
sary for leveling the floor. For security 
against seepage of water from the 
river into the lower levels, the entire 
site was coffer-dammed. 
The building proper may be said to 
consist of 17 stories and two mezza- 
nines surmounted by a tower 16 stories 
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Courtesy The American Architect 


In this fire- 


THE CORE OF THE BUILDING 


roof section extending vertically throughout the building are all the corridors, 


stairways, elevators, wash rooms, and special shafts for the pipes, wires, cables, and ducts 
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high. The 17th story mezzanine is, in reality, 
a “basement”’ for the tower since it contains 
all the equipment ordinarily found in the 
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floors on which waiting passengers have 
signalled for service. Only eight of the ele- 
vators serve floors up to the 35th, the re- 
mainder serving as expresses or locals to the 


Pipes to the toilets and wash rooms are 
all run up vertical shafts and are installed in 
such a manner as to allow easy acress at 
any time to pipe connections in order that 
repairs may be expedited. Pipes are even 
run to the wash rooms carrying liquid soap 
from Jarge tanks at different levels through- 
Since the basement ex- 
tends to such a great depth, it was necessary 
to install sewage ejectors to pump the sewage 
up to the proper level for its discharge into 
the city system. After the fire which oc- 
curred in the uncompleted hotel near Cen- 
tral Park, the gas supply pipe for the tele- 

phone building was “ban- 
ished”’ to the fire tower and 








painted red. 





We are indebted to the en- 





gineers of the architectural 





firm of McKenzie, Voorhees, 








and Gmelin for the following 
technical description of the 




















remarkable fire-protection 














system. 





The standpipe fire-line 





in this building is divided 








into four sections and the 








feed is from gravity tanks. 
These tanks are located at 





different levels so that the 








pressure of water in the base- 
ment pipes will not be so 





great as it would if the entire 








water supply were located at 














the top of the structure. 





YITH the exception of 








the topmost section of 
the building, the minimum 





pressure on the highest out- 














let on each level is 20 pounds. 








The maximum pressure at 
the lowest outlet on each 





level is 80 pounds, except that 





in basement ‘“‘E,’’ the lowest 

















basement of the building, it 

















is slightly higher, exceeding 


basement of an average building, with the . we 
exception of the boilers and pumps. At the 32 | lower floors. 
same time it houses for the lower section of | sm) || . 4 
the building all the equipment which is nor- o 5 
mally placed onthe roof. Under usual work- a ee j ’ 
ing conditions, the lower and upper sections | t 
of the building operate separately, orexactly | 29 5 * 
as if they were two distinct buildings, but in | 28 ea a 
an emergency, the equipment of the twocan /27|___ || d 
be combined, being so arranged that they | 2 . =6| «6| out the building. 
can function efficiently as one unit. Or the |,, ii 7 1 
equipment of the upper section can be made ee i] , 
to serve temporarily the lower section with- t P 
out interfering in any way with the opera- | ** 4 , 2 
tion of the building as a whole. 22 ™ 

Internal security against the spread of a |2! a 
fire which might start from 20 | J . 
electric cables, gas pipes, et 19 | -F 4 
cetera, was provided by a fire- 18 | li b ‘ 
resisting core which is, in ef- fs _ r 5 4 
fect, a shell approximately . ot 7 1 ‘ 
in the center of the building lie 
having a floor area of 10,000 | -— ts + f P 
square feet and which is | |© = $ f 
closed off from the office area 4 5 : basta = 
by fire doors and walls. Inthis | |} } 
core are located the corridors, | |2 ” “ > 
elevators, stairways, boiler | (» “ 5 
smokestacks, fire-tower, and | Lio d 1 4 4 
shafts carrying pipes, wires, | gw a 
eables, and ducts. The por- | |? P = - + 
tion of each floor outside this | | s + . |i" ag 
core contains ample space | | =e 
for many exchanges and hun- | a > -—__|_? - 
dreds of offices. | {Ls “ + + 

| 
HERE are facilities for | [- t t | : : 
the entry of 700 cables | (4 7 = 2 

tothe building. These enter | | , . : | i | 
one of the basements and ex- | | ry 
tend from there up the verti- | |2 2. “ ‘. 
cal ducts to be distributed | |™ : a 
to the proper exchanges on | ji 4 eae || S ae 
the various floors. The power a =| 5 a i | 
conductors havenoinsulation, }A i. 1 oo Mains 
but are naked copper bars | [8 S.. " . ‘ 
androds. Thusthedangerof | |c Pw a” | (al ad 
fre from burning insulation = =4- 
has been done away with | Lo A Peet raKe| Lf 
entirely and there is little : . ; =e 








this pressure by two or three 





chance for a short circuit | 
because of the stiffness of | 
these conductors and the | 
rigidity of their porcelain sup- 


bewcodoned 


FIRE LINE RISER DIAGRAM 


pounds. 

For standpipe use, there is 
available a total tank capac- 
ity of 62,500 gallons, 22,000 





ports ‘To make them fool- 


SYMBOLS 


gallons of which is located 





proot co a further extent, 





FIRE LINE-2”%" HOSE STATION 


above the 32nd floor level, 








they are locked away in shafts 


HOSE STATION 


3500 gallons on the 25th floor, 





to which only one or two 





Cae sees 

——| FIRE LINE-2/%" AND 12° HOSE STATIONS 
~~ ae 
oa 


TANK— FIRE LINE SUPPLY ONLY 


33,500 gallons on the 17th 





TANK — HOUSE AND FIRE LINE SUPPLIES 





authorized persons have keys. 


SUCTION TANK — 10000 GALLONS CAPACITY 


mezzanine story, and the re- 





The elevators for the build- 


HOUSE PUMP 


mainder of 3500 gallons on 





FIRE PUMP 


the eighth floor. The dis- 





ing have been arranged in 


FIRE DEPARTMENT SIAMESE AT STRECT 











four main groups, designed to 


CHECK VALVE 





tribution pipes of this sys- 





serve the thousands of people 
who work here. Since these 





tem are so arranged and fitted 
with valve connections that 








are sO numerous, however, 
and not all grouped together, 
a special indicator board, 
watched over by a starter, 
shows what cars are waiting, 
the position of each up and 
down the shafts, and the 





part of the architects ar 


* engineers. 


FIRE PROTECTION SYSTEM 


Study of this diagram and the symbols will reveal the completeness 
of the system as it was laid out after careful consideration on the 
Here may be seen all piping 
connections of the fire line, the location of the connections with the 
city water mains, the various pumps, check valves, and tanks on 
different levels, all of which i 


is explained in the text. 
basement proper and the four sub-basements marked A, B, C, D, andE 


the total tank capacity above 
any given level may be used 
on that level or any stories 
below in case of an emer- 
gency. 

All tanks are equipped with 


Note the : . . 
electrica] continuous indica- 














SCIENTIFIC AMERICAN 





ONE OF THE FIRE 
Five of these tanks varying in capacity from 3500 gallons to 33,500 gallons 
been installed on different leve 


a total of 62,500 gallons capacily have 


tors and high and low water alarms. 
By means of alarm bells and signal 
lights on a main alarm board in base- 
ment “‘D,’”’ constant tab is kept onthe 
condition of the water supply. Water 
level in all the tanks is controlled by 
float switches which automatically 
start the filling pumps whenever this 
is made necessary by withdrawal of 
water from the tanks. 


HE interior fire-alarm system is 
connected with city fire headquar- 
ters and the pump room. Inthe pump 
room the location of the fire-alarm 
station operated is indicated on “‘ticker 
tape’’ as well as by an audible alarm. 
Stand pipe risers are eight inches in 
diameter with two-and-one-half-inch 
hose outlets ineach story. Inthe lower 
ten stories there are additional one- 
and-one-half-inch hose outlets for fight- 
ing fires in telephone equipment. 
The fire-pump equipment consists 


of two four-stage, centrifugal pumps. 
These were designed to deliver a total 
of 750 gallons per minute each, at a 
pressure of 50 pounds per square inch 


TANKS 


having in all 


l building 


ls of the 
at the highest fire-line outlet with zero 
suction pressure at the pump itself. 
With normal street water-main pres- 
sure on the pump suctions, they can 
each deliver 1000 gallons per minute to 
the highest fire-line outlet at a pressure 
of 50 pounds. 

In order that the pressure at the suc- 
tion side of the pumps be constant at 
all times, two suction tanks of 10,000 
gallons capacity have been installed in 
the pump room. Each of these tanks 
is so designed as to have a fire-pump 
reserve of 5000 gallons. Since the 
house pumps that serve the building 
obtain their suction from these tanks, 
20,000 gallons of water will be avail- 
able at all times for fire pump use. In 
addition to these two tanks there is 
one in the lower basement which con- 
tains an emergency reserve of 70,000 
gallons. 

The five basements are equipped 
with an automatic wet sprinkler sys- 
tem supplied from two six-inch city 
main connections. Above grade the 
only sprinkler equipment is that in 
the blueprint department in a portion 
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of the 14thstory. This system is sup- 
plied from the 17th floor mezzanine 
house-tank. The refrigeration system 
is used for cooling the drinking water, 
for kitchen refrigerators, and to make 
ice for the restaurant and the medical 
department. Brine between zero and 
five degrees, Fahrenheit, is pumped to 
the building from an adjacent refriger. 
ating plant and circulated to the vari- 
ous refrigerator units and returned to 
its original source. Equipment has 
been so arranged that a refrigerating 
plant can be installed within the build- 
ing if required in thefuture. The ice. 
making plant has a capacity of 2000 
pounds every 24 hours. 











EXCHANGE PROTECTION 


An incipient fire may be controlled with 
the 114 inch hose and the fire-bucket tank 


Taken as a whole, this structure 
which is to house eventually the full 
staff of the general offices and six 
central offices of the New York Tele- 
phone Company, is almost, one might 
say, an impregnable business fortress. 
The fire protection features that have 
been incorporated represent much care- 
ful thought and study. 








ELEVATOR MACHINERY 


In this room are concentrated the powerful motors, and the relays 
and other controls for operating one bank of the numerous elevators 








ELEVATOR INDICATING BOARD 
The starter here knows at all times the exact floor on which an elevator 
may be, and dispatches them all with buttons on his control table 
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MAKING THE FINAL ADJUSTMENTS 


The author at work on the engine of the Dawn, the plane of Mrs. Grayson, which, only a few days ago, at the time of 


writing, ve 


ntured forth on a transatlantic trip, only to join the ranks of those who have disappeared 


Tuning-Up Transatlantic Motors—II 


In Which the Author Deals Interestingly With the 
Various Specific Tests for Airplane Motors 


AST month I told of some of 
the general tests that are gone 
through when placing a final 
O.K. on a “‘Whirlwind”’ motor 
that is to be used for attempting to 
make a record flight. Now let us go 
on with the more intimate details of 
the proposition. What are some of 
the points we test in inspecting the 
power plant proper? 

Let us go back to the beginning. 
When the engine is first installed, there 
are several important points which 
must be checked. I take these points, 
sometimes verbatim, from the instruc- 
tion book which represents the accu- 
mulated experience of all of us whe have 
worked with “‘Whirlwind”’ engines. 

1. Check over all the nuts and bolts 
on the engine and the mount to see that 
they are tight and properly locked. 

2. Check the propeller hub nuts to 
be sure they are tight and cottered. 

3. Lubricate the valve gear. 

4, Fill the oil tank and see that all 
lines are open. 


By T. H. (“‘DOC’’) KINKADE 

5. Fill gas tank. 

6. Operate the throttle and mixture 
controls and inspect the levers on the 
carburetor to make sure that they hit 
the stop on each end of the travel 
without restriction. 

7. Operate the spark advance con- 
trol and inspect for full operation of the 
lever. 

8. See that the tachometer (which 
indicates revolutions per minute) and 
pressure gage are properly connected 
and that the oil temperature ther- 
mometer bulb is in place. 

9. Turn the engine by hand and see 
that everything is clear. 

10. See that the priming line and 
pump are properly connected and work- 
ing. 

11. Open the cocks in the gas line 
and operate the hand pump. See that 
gasoline is supplied to the carburetor 
and that all lines are tight. See that 
the carburetor does not drip gas. 

12. See that ground wires are con- 
nected to the magnetos. 


The engine is now ready to start. 

The first operation is to give it a few 
strokes of the priming pump. Usually 
five or six strokes are necessary, but 
this must be determined by experi- 
ence. There is a danger in excessive 
priming because this has a tendency to 
wash the oil off the cylinder wails and 
cause scoring or seizing of the sleeves 
and pistons. Of course, as everyone 
at all acquainted with gasoline engines 
knows, it is not necessary to prime an 
engine which is already hot. 

The next operation is to turn the 
engine over several times, with the 
throttle closed, to suck gas into the 
cylinders. The throttle is then set 
to about one eighth open and the 
gasoline mixture to full rich. The 
spark should be set at approximately 
full advance. The starter is then 
shoved on and the engine allowed to 
turn over a full revolution before the 
ignition switch is turned on. 

The engine is now going, but we are 
not yet ready to hop off into the air. 





240 


First we must be sure that the engine is 
functioning perfectly. With the spark 
advanced, the throttle is pulled back 
to 600 or 800 revolutions per minute. 
An eye must be kept on the oil-pres- 
sure gage. If the pressure fails to rise 
within a minute, the oil is not being 
circulated properly and the engine 
must be shut off to investigate. I will 
discuss later what is likely to be found 
upon investigation. When the oil 
gage shows pressure, the engine should 
be operated at 600 or 800 revolutions 
per minute for about two minutes, 
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normal maximum of 75 pounds it is 
not so serious, but the condition should 
be corrected immediately on landing, 
usually by adjusting the relief valve. 
Overheating of the oil is the sign of 
engine trouble. If the temperature 
goes above 180 degrees, Fahrenheit, the 
plane must be landed and the trouble 
corrected. 

In drawing the broad outline of the 
handling of the Wright engine em- 
ployed by al] the successful trans- 
atlantic flights so far, it must be 
stressed that it is air-cooled, and for 

















TIGHTENING 
In the “Whirlwind” 
engine, there is one 
master connecting-rod 


bearing, those of the 
other rods working on 
pins on the master. 
There are four bolts 
that hold this master 
bearing to the crank- 
shaft, and the workman 
in the photograph is 
shown adjusting one of 





them to the proper 
tension. The master 
rod has an “‘I"’ cross- 


section and the others 
are round. Note the 
rugged propeller shaft 











after which it is shifted to 1000 revolu- 
tions per minute, and there it should 
remain until the oil-outlet temperature 
begins to rise. 

Then the speed is increased gradu- 
ally to full throttle; and the gasoline 
mixture is leaned until the maximum 
revolutions per minute is reached. In 
the meanwhile, the oil pressure and 
temperature and the revolutions per 
minute must be watched. Then the 
engine is run on one magneto at a time 
and its functioning noted. If the 
values observed are normal and the 
speed does not drop more than 75 
revolutions per minute on each mag- 
neto, the engine is ready to take the 
air. Care must be taken not to run 
the engine long on the ground at full 
speed, as proper cooling is obtained 
only in the air. 


URING flight, the gages and in- 
struments must be watched to 
see that the power plant is functioning 
properly. Oil pressure should be from 
50 to 75 pounds per square inch; the 
outlet oil temperature not over 180 
degrees, Fahrenheit; and fuel pressure 
from two to four pounds per square 
inch. 
One of the danger points is the oil 
system. If pressure is below 35 


pounds, the plane must be landed and 
an investigation made to determine the 
trouble. Ifthe pressure goes above the 


this reason it must never be shut off 
rapidly on landing, for it heats and 
cools faster than a water-cooled engine. 
So, after the plane is set down and 
taxied to the stopping point, the spark 
should be retarded, and the throttle 
gradually closed to 600 or 700 revolu- 
tions per minute. Then the gas sup- 
ply is shut off and the engine allowed 
to run until it dies from lack of fuel. 

It might be well to give here some of 
the more common engine troubles. 
The inexperienced, of course, have 
difficulty in determining the trouble at 
once, for in so complicated a mechan- 
ism as an airplane engine, there are 
many things which may be wrong when 
it stops working, or fails to start. To 
know just what to do is mainly a 
matter of experience. The veteran 
mechanic first decides on the possible 
causes of a given condition and then 
proceeds to eliminate them one by one 
until the trouble is discovered. 

For instance, there are several rea- 
sons why the engine may not start. 
One may be lack of fuel. In this case 
the fuel supply and lines should be ex- 
amined, including shut-off cocks, traps, 
strainers and hose connections, until 
the obstacle to a free flow of fuel is dis- 
covered and removed. Under-priming 
or Over-priming may be another cause 
of failure to start, or the throttle open- 
ing may be incorrect. (It should be 
about one-eighth open). Another 
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source of trouble is defective wiring, 
The whole wiring system should be 
checked over for breaks or wear. 

Spark plugs, too, must be watched. 
Dirt or an incorrect gap may prevent 
them from functioning. The proper 
gap for an A. C. plug is .02 to .025 of 
aninch. Incorrect valve-tappet clear- 
ing is another possibility, and so is in- 
correct timing. Water in the carbu- 
retor is eliminated by removing a plug 
from the bottom and draining out gas 
and water. In cold weather, if the 
engine is stiff, as determined by turn- 
ing it over with the ignition switch off, 
the oil must be heated before start- 
ing. 

In the Byrd North Pole plane, all 
the oil lines were insulated with 
asbestos fo prevent the oil clogging in 
the low temperature. 

Another possible cause of an engine 
failing to start is dirty or improperly 
gapped magneto breaker-points, either 
of which prevents proper current 
transmission. The proper gap is .012 
of an inch. To determine if the mag- 
neto is functioning properly, it is nec- 
essary to test the spark. 

Low or no oil pressure, which is a 
serious trouble, may result from sev- 
eral causes, one of which is lack of 
priming. In this case, it is necessary 
to disconnect the oil-suction line and 
fill the pump with oil. Then the en- 
gine is turned by hand until oil is 
sucked into the pump. And, of course, 
the oil supply should be checked. 


LEAK in the suction lines is a 
problem which may be easily 
solved by checking the lines for cracks 
or bad connections. The smallest air 
leak, especially on the suction side, will 
cause the pump to suck air, so it is 
highly important to keep a careful eye 
on the oil line. And the connections 
should be so solidly fastened that they 
will not be shaken loose by vibration. 
The oil strainer should be kept clean. 
Sometimes low oil-pressure is caused 
by breakage or improper seating of 
the oil-pressure relief valve or spring. 
If low pressure is caused by a crank- 
shaft plug being out, it is necessary to 
remove a cylinder to correct the diffi- 
culty. On engines which have seen 
long service, low oil-pressure may 
sometimes be caused by a bearing being 
worn. In this case an overhaul is 
necessary. 

If the crankcase fills with oil, the 
cause is lack of priming in the dis- 
charge pump. The remedy is to dis- 
connect the main discharge line from 
the engine and put on two feet of ordi- 
nary garden hose. Oil is fed into 
this hose while the engine is turned 
backward until about a quart is sucked 
in. Oil pumps, strainers and lines 
must also be checked for failures or 
stoppages. 

If the pilot or mechanic thinks the 
engine is not delivering the power it 
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should, he must make due allowance 
for the fact that full throttle speed 
will vary 75 to 100 revolutions per 
minute under different atmospheric 
conditions, and also with the condition 
of the propeller. But when the drop 
jn power is too much to be accounted 
for by these factors, we must look for 
other causes. 

It may be due to improper adjust- 
ment of the mixture, which is easy to 
correct. Or it may be caused by leaks 
in the induction system, in which case 
it will be necessary to examine the in- 
take pipes for cracks or leaks at the 
eylinder or crankease connections. The 
carburetor and manifold flanges must 
also be inspected for tightness; also 
the pipe plugs in the cylinder outlet 


ports. And again the spark plugs 
must be checked; likewise the mag- 
netos. 


If these examinations do not reveal 
the trouble, it is then necessary to 
check the valve-tappet clearance, 
springs, washers, rocker arms, and 
push rods; and the inspector must 
see that the valves are not sticking. 


OSS of power may be caused also by 
overheating of the engine, which 
I have already discussed. Overheat- 
ing is recognized by the fact that the 
engine will run at normal speed just 
after idling and then will slowly fall 
off. An engine may also become over- 
heated because of improper cowling, 
excessive air temperature, thin oil, and 
insufficient air cooling. 

An engine should never be run if the 
carburetor leaks excessively, because 
of the danger of fire. A carburetor 
leak may be caused by a stuck float, 
poor seating of the needle valve, or 
wear of the float fulcrum pin. If the float 
is leaky, the hole must be soldered, 
and then tested for tightness by put- 
ting itin hot water. The needle-valve 
seat should be removed, the valve 
lapped in with fine compound, and the 
assembly tested for tightness and float 
level. 

The points given above are the 
principal sources of trouble for which 
the aviation mechanic must be on the 
lookout. But even though these 
troubles do not occur, a regular in- 
spection must be maintained so that 
any defect may be remedied before it 
makes itself felt. This is especially 
necessary in caring for transatlantic 
engines which will be called upon to 
function perfectly for about 50 hours 
without a stop. 

Certain points on the power plant 
must be checked every flying day, 
particularly each cylinder in order, for 
valve normaley and operation, for 
tightness of spark plugs, security of 
ignition terminals to wires and plugs, 
for normalcy of compression, for tight- 
hess of carburetor and carburetor mani- 
folds at securing flanges, for security of 
Magneto ground wires, for revolutions 
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per minute at full throttle, for free- 
dom of throttle, mixture and magneto 
controls through their range, for proper 
functioning of engine on either mag- 
neto, for oil pressure and temperature, 
and for gasoline pressure. 

After 20 hours of flight, the valve 
gear should be taken apart and in- 
spected. The inspection should be 
made by removing the rocker box 
covers and checking the motion of the 
various parts. The tappet clearance 
should not be disturbed if it is normal. 
But if any part seems to have too much 
motion, and if the tappet clearance is 
excessive, the rocker arm and push rod 
should be removed and the cause 
determined. 

After the valve gear is properly 
taken care of, there are several other 
items to be checked: Clearance be- 
tween rocker rollers and valve stems; 
tightness of nuts on inlet pipe upper 
flanges, inlet pipe packing nuts, cylin- 
der hold-down nuts, engine mounting 
bolts, propeller hub lock-nuts and 
bolts; cleanliness of fuel and oil 
strainers; lubrication of hand turning 
gear. And as part of the general care 
of the engine, it is necessary now and 
then to drain the old oil from the tanks 
and lines and flush with kerosene. Then, 
after the connections are hooked up 
again, about two gallons of oil are 
placed in the tank and the engine run 
for twenty minutes, after which the 
oil is drained off again. 
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to the point where it runs with a mini- 
mum handicap of tension on its parts. 


HE Byrd plane wasready togo fora 

long time before weather conditions 
permitted it to take the air. I watchec 
over its three ‘‘Whirlwinds”’ from the 
first and kept them keyed to perfec- 
tion all along. And they operated 
across the Atlantic without a sputter. 

Oh yes, ‘‘Rex’”’ Noville did tell me 
that one of the engines sputtered just 
before they landed in the sea. [See 
“Crash,”’ January, 1928, issue, Editor.] 
As the giant plane banked to get into 
position for landing, it was turned so 
that the almost empty gasoline tank 
could no longer supply fuel to the 
upper engine, and it sputtered, natu- 
rally. 

In the crash into the water, the 
center engine was considerably bat- 
tered by the impact, but I found upon 
examination of the other two a few 
days later that they could be put into 
running shape with very little effort. 

When after a hurried trip across the 
Atlantic by ship, I again gazed at 
these engines which had roared across 
the sea through the air, I was honestly 
thrilled. I had for them the same feel- 
ing that one might have for a favorite 
horse or dog, and I actually pitied 
them for their unpleasant plunge into 
the ocean. 

Just a few days before, in the dim 
dawn, I had said goodby to them, and 








ASSEMBLING 


The cylinders of the 
“Whirlwind” are each 
a separate unit. Here 
is shown how they are 
slipped over the pistons, 
a special clamp holding 
the rings under tension 
so that they will not 
interfere. When the 
cylinder is in place on 
the crank-case, eight 
bolts hold it firmly in 
position. Part of the 
“tuning-up”” job con- 
sists of checking all of 
these bolts to be sure 
that they are ail tight 























It must be borne in mind that the 
airplane engine is subject to a far 
greater strain than, for example, the 
automobile engine. The automobile 
engine normally runs at 10 to 25 
percent of capacity, while the power 
plant of a plane operates at 75 to 100 
percent of capacity. From the point 
of view of engine strain, 50 hours of 
flight operation for an airplane engine 
is equivalent to 1000 hours of opera- 
tion for the automobile engine. So 
the air engine must be carefully tuned 


since that time they had carried four 
brave men through the greatest air 
adventure in history. 

Magnificent engines! But I predict 
that the airplane engine ten years 
from now will be as far superior to 
these as the present day ‘“‘Whirlwind”’ 
is superior to the pitifully inadequate 
engines which wheezed and sputtered 
aloft with the pioneer airmen of two 
decades ago. The flying era, in my 
opinion, has barely dawned. Great 
things are ahead, 
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THE FIRST FEDERAL RADIO COMMISSION 


H. A. Bellows 


(resigned); Judge E. O. Sykes; the late Rear Admiral W. H. G. Bullard; the late John F. Dillon and O. H. Caldwell 


Wanted—A Radio Fan’s Paradise 


What the Federal Radio Commission Has Accomplished in its 


First 


NEW year in_ broadcasting 
is under way; more than a 
month of the ethereal per- 
formance of 1928 has slipped 
off into the infinite and in a short time, 
the Federal Radio Commission will 
have completed its first year at the 
helm of broadcasting. When the 
Radio Act of 1927 went into effect last 
spring it was believed that in one year 
the Commission could sweep chaos from 
the ether lanes, restore a smooth run- 
ning broadcasting system free of 
heterodyne howls, and then retire 
from the picture and let the Depart- 
ment of Commerce handle the situa- 
tion and administer to the ills of radio. 
The Commission’s first twelve 
months in office have been stormy and 
busy. ‘Two of the original members, 
namely, Rear Admiral W. H. G. 
Bullard and Colonel John F. Dillon 
have died, while H. A. Bellows has re- 
signed, leaving O. H. Caldwell and 
Judge E. O. Sykes as the only two 
original members now in office. Colonel 
Dillon knew radio from A to Z, but 
failing health hindered him from direct- 
ing the work of the Commission in his 
district of the far west. There can be 
no doubt that the strenuous work as 
Chairman of the Board shortened the 
life of Admiral Bullard, who a few 
weeks before he died, remarked, “I 
never go to bed until everything has 
closed down.”’ 


When in New York last fall, Ad- 


Year 
By ORRIN E. DUNLAP, Jr. 


miral Bullard was asked if he thought 
it would be necessary to order some of 
the many stations off the air in order to 
untangle the ether channels. He 
laconically answered, ‘‘When I was in 
the navy I learned that most big prob- 
lems solve themselves if given plenty of 
time to do so.” 

In his last report made a few days 
prior to his death, Admiral Bullard 
outlined the route which the Commis- 
sion set out to follow: 


sia WHOLLY new federal body 

was called into being to deal 
with a condition which had become 
almost helplessly involved during the 
months following July 3, 1926, when it 
had become clear that the Department 
of Commerce had no authority under 
the 1912 radio law to allocate fre- 
quencies, withhold licenses or regulate 
power or hours of transmission. Four 
steps were taken to execute the new 
law. First, the determination of the 
best scientific opinion through a series 
of public hearings; second, the internal 
organization of the commission, handi- 
capped as it was by lack of funds, to 
handle the enormous amount of docu- 
mentary material which was required; 
third, protection of the broadcasters 
against liability for unlicensed broad- 
casting until a suitable basis for the 
new license could be worked out; and, 
fourth, a complete new allocation of 
frequencies, power and hours of opera- 


Plans for the Future 


tion for all of the existing 732 stations 
to provide adequate local separation 
and a basis for the gradual elimination 
of distant interference.” 

The commission is doing its work 
well, but it is apparent that the job 
could not be finished in one year, and 
even then it might be a bad idea to 
relieve the “ethereal traffic cops” of 
their duty. It is true that most 
listeners in large cities now enjoy 
reception free of interference, but the 
radio set owners in rural areas must 
have high quality broadcast service. 
This is the aim of the Commission. 

Commissioner O. H. Caldwell calls 
attention to the fact that 40 percent 
of the people of the United States live 
75 miles or more from any broadcaster 
giving regular and adequate program 
service. The conservatism of this 
statement is confirmed by the fact 
that half of the 120,000,000 population 
of the United States dwell in rural 
communities. And of the city and 
town population, at least one fifth live 
in sections that are either without any 
local broadcasting, or without any 
station offering a competent program. 

It is true that both city and remote 
auditors benefit under the latest ar- 
rangement of cleared channels—city 
folk by widened choice of supplemen- 
tary programs, and those who enjoy 
tuning for distant stations by reaping 
rewards of melodies instead of hetero- 
dyne howls. But both of these gains 
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are said to be incidental in the com- 
mission’s planning. The real purpose 
has been primarily to restore to radio 
set owners some of the blessings of 
radio such as enjoyed before the 
breakdown of the law in 1926, and to 
pring radio service to the vast au- 
dience for whom radio has no sub- 
stitute. 

But the ultimate goal of a “radio 
fan’s paradise” has not been reached 
and the commission contends that 
every possible technical ingenuity to 
get maximum service out of 89 chan- 
nels available for broadcasting has been 
exhausted. Hundreds of stations have 
been forced to divide time while some 
are assigned for operation only during 
daylight hours, when the transmission 
radius is limited. Other transmitters 
are operating simultaneously during 
the daytime and dividing time at 
night. Broadcasters are operating on 
the two coasts using the same wave, 
depending for clearance on the time 
difference and the isolating effect of 
the sunset area between. There is 
absolutely no doubt that the limit of 
loading the broadcasting channels is 


reached, under present methods of 
operating and allocating stations. To 
attempt to assign more than 650 


broadcasters to 89 wavelengths, using 
sheer geographical separation has taxed 
technical resources. 

“We have done our best,’’ said Mr. 
Caldwell. ‘‘As a result we offer 30 or 
soclear channels. But the other waves 











FROM THE MIDDLE WEST 


Sam Pickard is the voice of the people of 
the middle west in radio commission affairs 


are hopelessly overcrowded. Any 
further loading of the broadcasting 
channels will have to be made as the 
result of technical changes in our 
Present method of operating this 
complicated broadcasting mechanism 
methods which are terribly wasteful!’ 
Thus the commission is faced with 
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the serious problem created by the fact 
that over 690 stations are stirring the 
ether of the United States and of this 
number 400 are not needed. Every 
plan ‘under the sun’”’ has been tried in 
an effort to keep everybody happy. 
But it has been apparent since the first 
of the year that there is only one solu- 
tion to give immediate relief and that 
is to close at least 300 stations! When 
the order is issued, the commission will 
meet its first real fight and the Radio 
Act of 1927 will be given an acid test 
in regard to constitutionality in the 
courts and in Congress. 

Already the commission has an- 
nounced that it is at the end of the 
rope and that several hundred broad- 
casters must prepare to radiate their 
swan song. But some of the broad- 
cast-station owners cling to one hope. 
They see the synchronization of a 
group of stations on three or four wave- 
lengths as a solution of the puzzle. 
It would be an engineering triumph if a 
network of stations could be made to 
operate simultaneously on a single 
channel without interference, but 
prominent engineers contend that the 
economics of the plan rule against it 
today. Nevertheless, they confess 
that the broadcasting system of the 
future is likely to feature many sta- 
tions attuned to three or four waves, 
thereby greatly increasing the radio 
facilities of America. 


O with an eye on the future, radio 

experts are studying and exper- 
imenting with five different methods by 
which radio chains can be attuned. 
The first system, that of wire control for 
two or more transmitters from a com- 
mon source of radio frequency is being 
operated with success nightly between 
WBZ, Springfield, Massachusetts, and 
WBZA, in Boston, 100 miles apart. 
These stations operate on the 900- 
kiloeyele frequency without hetero- 
dyning. While they radiate the same 
program, their successful operation in- 
dicates the possibility of synchroniz- 
ing stations further apart, at ‘“‘non- 
cross-talk”’ distances, and transmitting 
different programs. 

Short-wave control is the second 
method of synchronization. An auxil- 
iary short-wave system of this type is 
now being utilized to control the 
broadcasting frequency of station 
KYW, Chicago, from Pittsburgh, 500 
miles distant without wire connections 
between the two transmitters. 

The third method is known as 
“standard ten-kilocycle frequency.” 
The promoters of this system propose 
the establishment of a powerful central 
short-wave transmitter radiating as its 
modulation a ten-kilocycle frequency. 
Every broadcaster in the country could 
then, by checking against this master 
frequency be assured that it was 
exactly on the assigned frequency and 
exactly ten kilocycles from all other 
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stations alongside, thus eliminating the 
interaction that would create a hetero- 
dyne whistle. 

The fourth plan is called, “‘carrier- 
wave elimination of heterodyne.” It 
makes use of a receiving set several 











THE MAN FROM THE WEST 


H. A. Lafount represents the west-coast 
section in the present radio commission 


miles away from the station to be 
synchronized. The incoming carrier 
wave from the distant station on the 
same channel is picked up and sent by 
telephone to the station control room, 
where by the zero-beat method, the 
local station is attuned with the dis- 
tant station. Operation then continues 
without a heterodyne how], and this is 
accomplished under separations be- 
tween stations which would produce 
terrific beats or howls if the ordinary 
method of approximate frequencies 
were employed. This scheme is suc- 
cessfully used by a number of stations, 
including WDRC at New Haven, 
Connecticut, which thus avoids a bad 
heterodyne that would otherwise oc- 
cur from interaction with the 500-watt 
installation of WAIU on the same 
wavelength at Columbus, Ohio, 500 
miles away. 

The fifth and last suggestion is for 
broadcasters to be equipped with 
identical or matched quartz crystals, 
[See pages 201 to 204—The Editor.] 
maintained under standard tempera- 
ture at the two or more stations to be 
synchronized. 

“Tf the demand for wavelengths by 
states and communities that want a 
broadcasting station is to be met, as 
required under the authority of the 
equitable distribution clause in the 
Radio Act of 1927, prompt develop- 
ment of a radically new technical 
means of increasing the radio carrying 
capacity of the ether channels is of the 
utmost importance,” is the declara- 
tion of Radio Commissioner Caldwell. 
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California Amateurs Make Telescopes 


The {mateur Tel 





AT MT. WILSON 
pe Mi ers of Los 


Angele the Astron il Society of 
the Pacifi ointly journey to the summit 
of Mt. Wilson to inspect the great 
observatories there One of the solar 


telescopes shou in the 
A similar « edition was made to the ob- 


back groun 


servatory which is located on Mt. Lowe 








TUBELESS REFLECTOR 
Mi de by } ctor M l eu, high school 
tudent Ti i trument with eight and 
ne half inch mirror u magnify 200 
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lmateur Telescope Mak- 
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EGINNING with the next issue, 

the SCIENTIFIC AMERICAN will con- 
tain regularly a special page devoted to 
the amateur telescope maker, under a 
humorous heading sketch drawn by the 
original mentor of the amateur, Russell 
W. Porter of the “Telescope Makers of 
Springfield,” Vermont, and reproduced 
above in miniature. We amateur tele- 
scope makers now number over 3000, 
and the hobby continues to spread. It 
is time we had our own “back yard” to 
play in. In the new department we shall 
discuss, not astronomy itself but tele- 
scope making, an amateur art which it 
is plain to see is here to stay. Astron- 
omy itself is already amply covered in 
our columns by Professor Russell’s 
monthly articles. The new department 
for the telescope maker will be con- 
ducted informally and in the shop talk 
of the amateur enthusiast. 

—The Telescope Editor. 
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AT WORK ON THE MIRRORS FOR THEIR TELESCOPES 


The grinding and polishing may be done equally well in two ways, both of which are shown: 
by machine and by human “‘elbow grease” (note men at work on the three portable pedestals) 








CASSEGRAINIAN TELESCOPE 


A 16-inch reflecting telescope of the 
Cassegrainian tupe (perforated primary 
mirror with hyperbolic secondary mirror) 
wholly constructed by James Herron 











HOMEMADE THROUGHOUT 


A. W. Armstrong’s telescope is an es 
pecially trim and_ attractive piece of 
amateur workmanship. Note slow-mo- 
tion control held in the owner's hand. This 
enables him to keep any desired object 
in the field of view as the earth rotates 





TWO TELESCOPES 
Stanley Bentley started with a small job 
and followed up by making an eight-inch 
reflector. The parts for the mounting, 
purchased from an automobile wrecker, 
cost just 65 cents. Mr. Bentley holds in 
his hands the tube of his first telescope 
equipped with four-inch concave mirror 
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ELECTRICALLY DRIVEN TELESCOPE 


with ten-inch 
elting circles and an 
the observer to forget 
field of view 


irthur S. Todd's Newtonian type telescope 
mirror is equippe d with graduated 
ectric driving c loc This enables 


the constant bother of keep ng the star in the 
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This adjustable, power-driven 
structed with club funds. 
diameter. The 











SWARMS OF TELESCOPES 
The large one is the 
parts) and Ferguson 
picture. All three of 


vo others 
nstruments are 


mounting): t 


these 





joint work of Messrs. Herron (optical 
show 
reflectors 


machine 
It will take disks of glass from four to 18 inches in 
two arms are thoroughly adjustable, permitting many motions 





FERGUSON AND THE GRINDING MACHINE 


was designed by Dr. Ferguson and con- 





WORK! 
E. H. Morse of nearby 
Pasadena is a club mem- 
ber, but he has been work- 
ing on this telescope for 
the last eight years. Itis 
similar to the great 72- 
inch refle ctor at the Do- 
minion Astrophysical Ob- 
servatory in Canada. The 
curved white object is an 
incomplete ring between 
whose ends the polar ax- 
is is grasped. The tube 
fabricated frame- 
Below it are shown 
the driving clock, the 15- 
inch mirror and two 


polishing tools of pitch 


is a 
work. 


in the 

















MADE BY 


A nine-inch reflector at the 
slides entirely ‘off the telescope, 


ROM a list of names and addresses 

of local purchasers of the SCIEN- 
TIFIC AMERICAN book ‘‘Amateur Tele- 
scope Making,’”’ furnished him by this 
journal, a Los Angeles amateur as- 
tronomer, Charlton F. Chute, uni- 
versity student, last year organized a 
hew club, known as “‘The Amateur 
Telescope Makers of Los Angeles.”’ The 
new organization is patterned after the 
“Telescope Makers of Springfield” 
(Vermont) already known to most of 
our readers. (SCIENTIFIC AMERICAN, 
November, 1925.) Some of the sub- 
sequent activities and constructional 
accomplishments of this new and in- 
teresting group of amateur enthusiasts 


PROFESSOR RITCHEY 


Pasadena High School. 


on a pair of runways set in concrete 


THE 
This design by F. 


October, 1926. 


The housing 


are depicted above. The young or- 
ganization now has more than 60 mem- 
bers and is rapidly growing as its 
absorbing scientific hobby finds new 
recruits. The membership brings to- 
gether by a common bond of interest, 
lawyers, physicians and others who 
require relaxation, with expert ma- 
chinists, business men and all who 
enjoy refined mechanical work which 
is not too difficult for the average 
handy man. 

Each week these enthusiasts meet 
for a protracted evening of practical 
work, and a combined clubhouse, 
workshop and observatory, similar to 
the ‘“‘Stellafane,” of the Vermont 


‘*PASADENA”’ 


M. Hicks was describec in Scitentiric AMERIC AN, 
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MOUNTING 


is fire d. are available 


Blueprints 


amateurs, is to be constructed. The 
members have recently joined hands 
with the well-known ‘Astronomical 
Society of the Pacific,” a combined 
professional and amateur organization 
of world-wide extent, and jointly con- 
ducted a series of lectures given by 
Professor Aitkin of Lick Observatory, 
Professors Pease and Ellerman of the 
Mt. Wilson Observatory, and others. 
The president of the “Amateur Tele- 
scope Makers of Los Angeles’ is Mr. 
John Gayton, 1041 Chadwick Drive, 
that city. A club of a similar nature is 
to be organized in Chicago, while there 
is evidence that several other localities 
have enough workers to form clubs. 
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THE HOME TELEVISION RECEIVER 


vw of Dr (leranderson, i ewed 


through the 


tir, The moving in 1ge The loudspeaker i 
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the 


perture in the large cabinet. 
case at the immediate right 


‘Television Enters the Home 


Simplification of Apparatus and of Synchronization Opens 
a New kra for the Broadcast Listener 


HE “headphone stage”’ of tele- 

vision has arrived. Just as the 

first receiving sets for broad- 

cast use could operate head- 
phones only, but gradually were de- 
veloped until loudspeakers were the 
rule rather than the exception, so may 
we expect the practical television sets 
that were demonstrated recently 
to the writer by Dr. E. F. W. 
Alexanderson of the General 
Electric Company, to be refined 
and made more adaptable to the 
use of everyone in the very near 
future. 

Even today there are several 
quite simple television receivers 
in use in Schenectady, New York. 
When the writer first looked with- 
in the cabinet of one of them, he 
was astounded by the absence of 
the complications that one would 
expect in a device that can pick 
radio waves from the ether and 
transform them, not only into 
light, but into actual images of 
the things that are before the 
television transmitter in the 
broadcasting station. 

But let us begin at the begin- 
ning—the television transmitter, 


Left: 
used in the television receiver described on these 
Right: Dr. Alexanderson, inventor of the simplified system 


By A. P. PECK 

As yet, the stage has not been passed 
when only a small field of view may be 
included by the apparatus. In the re- 
cent demonstration, only the head of 
the performer was visible in the three- 
inch square that constituted the screen 
of the receiver. The performer whose 


image is to be sent by radio sits in front 


TWO INVENTORS 





D. McFarlan Moore, designer of the neon tube 


pages. 


of a screen on which are four large 
photoelectric cells. Through a square 
hole in the center of the screen, his 
face is illuminated by the rays from an 
are lamp, passing through a perforated 
revolving disk. In the latter, a series of 
48 holes, each about the size of a pencil 
lead in diameter, are arranged in a 
spiral. The light passes to the 
face of the subject only through 
these holes, and as the disk spins 
at a speed of 18 revolutions per 
second, it will be seen that the 
entire field of vision of the ap- 
paratus is completely covered— 
“painted” or ‘‘scanned’’—with a 
moving pencil of light just that 
many times per second. 

The beam of light is reflected 
from the subject with an intensity 
that is proportional to the rela- 
tive shade of the particular point 
upon which the beam is pro- 
jected. The reflected light is 
picked up by the sensitive photo- 
electric cells. This action sets up 
a current in the modulating cir- 
cuit of the transmitter, which 
current has a value proportional 
to the tone of coloration of the 
subject. Therefore we see that 
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we have what might be called a “pic- 
ture current,”’ fluctuating at an enor- 
mous rate of speed. This current is 
used to modulate the radio trans- 
mitter in much the same way as the 
voice current is used today for broad- 
casting. 

At the receiving end there is a stand- 
ard vacuum-tube amplifier, but in- 
stead of the conventional loudspeaker, 
the output of the amplifier is connected 
to a special type of neon tube, the in- 
vention of D. McFarlan Moore, which 


can vary its brilliancy one million 
times per second. 
the fluctuating picture 


fp 
current has been amplified, it 


actuates this neon tube, causing the 
light given off by it to vary in accord 
with the current. Between the lamp 
and the screen on which the radio pic- 
tures are made visible there is a 24- 
inch metal disk, a duplicate of that 
employed at the transmitting end, and 
it also is turning at a speed of 18 revo- 
lutions per second. Here, just as the 
face of the performer at the transmitter 
was scanned with a pencil of light, the 
screen is scanned with another beam, 
the intensity of which is constantly 
varying in accord with the picture 
current. Therefore, the high- 
lights and the 
object before the photoelectric 
cells of the transmitter are re- 
produced on the _ receiving 
screen, and the result is a life- 
like radio moving picture of the 
performer, transmitted and re- 
produced with a minimum of 
apparatus at both ends. 
Heretofore, experimenters in 
the field of radio vision have 
struggled with the problem of 
synchronization of the disks at 
the transmitter and receiver. 
Dr. Alexanderson, with his 
usual direct method of attack- 
ing difficult propositions, 
solved the difficulty at a stride. 


shadows of 
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He used no synchroniza- 
tion link! He merely 
drove the transmitter 
and receiver disks with 
small universal motors 
of fairly constant speed, 
and made arrangements 
for the person at the 
receiving end to vary 
the speed of the motor 
slightly until resonance 
was attained. With a 
little practice, anyone 
can learn to clear up the 
picture on the receiving 
screen and hold it in its 
proper place. 

In the experiments 
which the writer wit- 
nessed, both the image 
and the voice of the per- 
former were transmit- 
ted. The carrier for the 
picture current was sent 
from a short-wave trans- 
mitter operating on a 
wavelength of 37.8 me- 
ters and that for the 
voice current on the 
regular channel of WGY 
379.5 meters. Because 


the picture transmission as yet de- 





& 
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TRANSMITTER 








THE INVENTOR ‘‘LOOKING IN’”’ 
In Dr. Alexanderson'’s hand is the control for synchroniz- 
ing the motor which is used to revolve the perforated disk 


pe rforate d disk, 
photoelectric cells, 
former. 


hole in the shield 
mands a band that is 
a 40 kilocycles wide, it 
is impractical to operate 


the television appara- 
tus in the broadcast 
band. 


At this time, there 
are two points in con- 
nection with this an- 
nouncement that must 
bestressed. First, while 
the experiments to date 
have been highly satis- 
factory, and the receiv- 
ing apparatus has been 
simplified to a great 


The utter simplicity of the arrangement is apparent. 
gineer at right is pointing to the universal driving motor 





From left to right are the arc, the 
the shield for the 
and the per- 
Light from the are lamp 
strikes the face through the square 
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INSIDE THE RECEIVER 


En- 


degree, still the grade of perfection 
that the pioneers desire has 
not been reached, and the 
apparatus therefore is not on 
the market for general dis- 
tribution. Secondly, this new 
development will not render 
present receivers obsolete. The 
reception of radio pictures calls 
for a separate receiver from 
that employed for the recep- 
tion of voice and music. 

In commenting on the new 
television system, Dr. Alex- 
anderson spoke of two high- 
power television stations that 
are now being erected, one in 
Schenectady and the other in 
San Francisco. Telling of the 
results, aside from the actual 
transmission and reception of 
moving images, that may be 
expected from future experi- 
mental work, he said in part: 

“In the determination of 
wave phenomena, one thing is 
certain—that the eye is in- 
finitely superior to the ear for ascer- 
taining facts and for a critical analysis 
and comparisons. Occasionally when we 
‘look-in’ on television at our homes we 
observe a visual echo of the wave 
from the electronic layer on the upper 
atmosphere. The evidence of the echo 
is that two images appear side by side. 
The echo image is usually displaced a 
distance corresponding to one fifteen 
hundredth of a second, showing there- 
by that the echo wave has traveled 
about 200 kilometers. Yet the echo 
image occasionally is as strong as the 
direct image which traveled only a few 
kilometers. 
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How ‘‘Lightning’’ Stage Changes Are Made 


HERE it is desirable to change quickly the scenery feature, Norman-Bel Geddes has designed the swinging 
between the acts of a play or opera, the revolving and rising sets illustrated above and described on the 
stage is often used. However, it has the disadvantage that opposite page. With the exception of the furniture, most 
the actual stage space available for each setting is small. of the scenes are completely set beforehand and can be 
To overcome this, and still retain the short intermission made ready in their entirety in a very short space of time. 
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Theater Delays Shortened 


Time Between Changes of Scenes Has Been Reduced to a 
Minimum by Stage Mechanism of “The Patriot.” 


VER since the theater left the 

primitive path of the religious 

procession or the war dance 

within the tribal circle and con- 
trived movable scenic settings as back- 
grounds for the drama’s unfolding 
action, one of its chief problems hes 
been the time consumed in changing 
these settings. If anything irks an 
audience more than a first curtain de- 
layed unavoidably beyond the an- 
nounced time for rising, it is the 
awkwardly long pauses between acts 
and scenes. And nothing destroys, so 
surely as these delays, the illusion of a 
closely-knit, swiftly-moving play of 
many scenes such as playwrights lat- 
terly are fond of writing. 

Curio solved the problem by build- 
ing two theaters side by side, so ar- 
ranged that they could be revolved on 
a pivot and alternately bring first one 
audience and then the other to two 
separate stages. Other plans have had 
to do with the construction of revolving 
stages, elevating stages, or stages that 
run on wheels or float on tanks of 
water. These previously-set-up, solidly 
constructed stages were in some cases 
arranged to telescope one into the other 
to save time and back-stage space. 

Four years ago the SCIENTIFIC 
AMERICAN explained in detail the 
elaborate, yet simple, mechanism by 
which the producer of Max Rein- 
hardt’s spectacle ‘‘The Miracle’’ at the 
Century Theater, was enabled quickly 
to turn a cathedral into a forest, a 
forest into a banquet hall, and so 
forth. It might be said that the time 
element was conquered mechanically 
without the loss of esthetic values, 
and the result was a production that ran 
smoothly with little of the usual delay. 


HE stage architect and designer 

responsible for the stage mechan- 
ism of “The Miracle,’’ Norman-Bel 
Geddes, was called in by Gilbert Miller 
when the latter was preparing the pro- 
duction of Alfred Neumann’s drama of 
the life and times of Tsar Paul I of 
Russia, ‘‘The Patriot,” for the Majestic 
Theater, New York City. In this he 
has contributed another and better 
solution to the problem of conquering 
time in the theater. 

Here is a play in eight scenes, with 
only two intermissions, in which the 
tense action, ominous with all the 
mystery surrounding the Russian court, 
is frequently resumed almost instan- 
taneously in another scene. Revolving 





By OLIVER M. SAYLER 


stages in Europe made possible the 
illusion of this continuity. In New 
York, only the Century and the Little 
Theaters have revolving stages but the 
former was too large for this production 
and the latter, too small. Furthermore, 
the revolving stage at best reduces the 
depth to which scenes can be set, for 
another set always backs up the one 
immediately visible on the turntable. 

As the drawing on the opposite page 
discloses, the producer’s problem was 
solved in the first place by ‘“‘flying”’ 
intact the heaviest scene, a_ solid, 
jointed mass of wood and steel weigh- 
ing several tons, a task seldom if ever 
before attempted except in ‘“‘The 
Miracle.” Next, two platforms were 





Speeding the Curtain 


ROM the time of Curio, 50 

B.C., the shortening of inter- 
missions has engaged the atten- 
tion of theatrical people. Mana- 
gers have found great difficulty 
in satisfying the public demand 
for the more realistic presenta- 
tion of plays. They have found 
that the difficulty was largely 
owing to the time required to 
set elaborate scenes. Too long 
waits have often doomed a play 
or opera. The present plan is 
very ingenious.—The Editor. 











constructed running on 30 noiseless 
casters and pivoted at each side of the 
proscenium arch to roll into place at the 
curtain line as desired. This expedient, 
of course, was used in a rudimentary 
form in Elmer Rice’s “On Trial’ in 
1914, but here it has been endowed 
with the mechanical and material 
knowledge gained since that time. 

The unique feature of the stage 
mechanism for ‘‘The Patriot,’’ how- 
ever, consists in the exact dovetailing 
of a scene within a scene on each of 
the two pivoting platforms. The 
original scenes are solidly constructed 
on these platforms, while above each 
of them an “‘inner’’ scene, also solidly 
built, ‘‘flys’’ until the time comes when 
it is lowered quickly into position and 
rolled before the footlights. 

That all this is not mere complica- 
tion for its own sake may be gathered 
by glancing at ti. scene plot of ‘““The 
Patriot:” 

First Curtai 

Scene 1—C 
Petersburg. 


nt Pahlen’s study, St. 
An evening in Novem- 


ber, 1800. Set 1, on Platform A, at 
left of audience. At close of scene, 
Platform A pivots to left out of the 
way and Set 3, invisible to the audi- 
ence, is lowered intact inside Set 1. 

Scene 2—The Tsar’s ante-room in 
the Mikhailovsky Palace. Morning. 
Set 2, solidly constructed on Platform 
B, at right of audience, pivots at once 
into position before the footlights. At 
close of scene, Platform B pivots to 
right out of the way and Set 7 is 
lowered intact inside Set 2, as Set 3 
was lowered into Set 1. 

Scene 3—The boudoir of Anna, 
Baroness Ostermann. Dawn. Set 3 
on Platform A pivots into position 
simultaneously with pivoting of Plat- 
form B with Set 2 out of position. At 
close of scene, it pivots out of the way 
again. 

First Intermission. 

Scene 4—The Tsar’s audience cham- 
ber in the Mikhailovsky Palace. Morn- 
ing of the same day. Set 4, which has 
been “‘flying’”’ directly above the cen- 
ter stage, has been lowered intact into, 
position during the intermission. 

Scene 5—The same. The evening of 
March 22, 1801, about four months 
later. Set 4 continues as Set 5. At 
close of scene, it “‘flies’’ again during 
intermission. 

Second Intermission. 

Scene 6—Count Pahlen’s study. 
Late at night, March 23, 1801. Set 
6, same as Set 1, has been released on 
Platform A by “‘flying’’ Set 3 again, 
and it rolls into position. At close of 
scene, it again pivots out of the way. 

Scene 7—-The Tsar’s bed-chamber in 
the Mikhailovsky Palace. Later the 
same night. (Action follows immedi- 
ately on that of Scene 6.) Set 7, 
which has been lowered intact inside 
Set 2, pivots at once into place. At 
close of scene, Platform B, with Set 
7 on it, pivots out of the way. 

Scene 8—Count Pahlen’s study. Im- 
mediately after Scene 7. Set 8, same 
as Sets 1 and 6, is available on Plat- 
form A and pivots into place as Plat- 
form B is disappearing. 

As the drawing indicates, the ceiling 
used for each of the sets, except Sets 4 
and 5 which carry their own ceiling, is 
mounted on hinges just behind the 
curtain and above:the front border of | 
spotlights, so that it can be lifted out 
of the way while Sets 4 and 5 are being 
used and so that it can be lifted and 
lowered as the other sets move out 
of and into position. 
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Inventions New and Interesting 


Something New Under the Sun to Give Comfort 
and Help Us in Many Ways 


CONDUCTED BY ALBERT A. HOPKINS 





< PORCELAIN SOCKET 


This new socket is interchangeable with all 
brass shells so that it is now unnecessary 
for the dealer to carry each item complete, 
Either key, keyless, or pull-chain mechan- 
isms may be used. The photographs show 
ease of installing, the accessibility of 
screws, and the strong clamps which hold 
the socket in place. The two screws are 
upturned to keep them from falling out 


























NEW PULLMAN BAG 


In this practical new bag, the salient feature 
lies in the fact that toilet articles, handker- 
chiefs, ties, collars, et cetera, in the outside 
compartment, can be withdrawn without 
disturbing contents of the bag proper. It 
thus prevents continual handling of clothes 





SLOT-MACHINE HAT AND COAT CHECKER 


A new “‘nickle-in-the-slot’’ machine which enables patrons of restau- 
= Ee rants or other public places to check their hats and coats without the 
; aid of an attendant. The illustration to the left shows a hat locked 
in place, the lock box beneath, and the chain which is to be run through 
the sleeve of the coat (as shown in right-hand picture). Underneath 
the hat is a mirror. Note the curved “shoulders” of the coat hanger. 











STEAM STONE-CLEANER > 


The wide nozzle shown here is 
the latest development in the 
20-year search for an efficient 
method of cleaning stone build- 
ings with steam. Its width 
enables the workman to use a 
sweeping mc*ion. The surface 
to be cleaned is first gone over 
with this nozzle with steam at 
100 to 150 pounds pressure, 
and then with the same nozzle 




















SELF-CLOSING ASH TRAY 


The contents of this ash tray, which has clamp with the rinsing-water valve 
for match box and rests for cigars and cigar- open. Buildings so cleaned 
ettes, can not be spilled since the inner cone have a greater range of color 
cover is lifted by the looped spring. It does and texture than if acid or 
away entirely with the odor of smoldering sand-blast cleaned and but 


“butts,”’ and will smother lighted matches little of the deleterious effect 
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Household Inventions 


Interesting New Devices That Are Both Useful and 
Time Saving to the Modern Housewife 





























a SAFETY JUG > 


Because of the patented top on 
the jug shown at the right and 
above, it is impossible to spill 
any of the liquid being poured, 
and after pouring, the spout will 
not drip. The earthenware com- 
position of the jug keeps hot 
liquids hot and cold ones cold 
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POLISHING MITTEN »> °[fm 


The two thumbs on the mitten 
illustrated at the right make it 
possible to wear it on either 
hand. The polish is applied 
with one side, and the shining 
is done with the other. A 
rubber layer protects the hand 


ELECTRIC BEATER y 


Using the same form of blades 
as a hand type of beater, the 
implement illustrated at the 
right below is driven by an 
electric motor, thus saving time 
and preventing fatigued wrists 
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<ICE BALL 








Place this ball 
in an electric 
refrigerator. The liquid within 
will freeze. Use the ball to 
cool drinks without diluting 
them, as happens when ice is 
used for purposes of cooling 


SHUTTLE WINDER » 


The tedious work of winding a 
shuttle is relieved by the 
simple yet efficient device 
shown in action at the right 


























bare floor, the chair rests unevenly. 
level, the same condition prevails. 
other circumstances, as well as in any place where an 
ordinary caster or glider is required, the type illustrated 





ADJUSTABLE HOLDER FOR ROLLERS OR GLIDERS 


When one leg of a chair rests on a rug and the others onthe above will be found efficient. 


When the floor is not 
For use in these and 





The shank of the caster or 
glider is grooved and spring-operated ciamps serve to hold 
the shank at any extension desired. 
shown the assembly; next, the holder ready for insertion; 
third, the grooved shank, and fourth, caster in place 


At extreme left is 
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The Scientific American Digest. 


A Reveiw of the Newest Developments in 
Science, Industry and Engineering 


CONDUCM@ED BY ALBERT G. INGALLS 





Beverage 
| EVOTEES of the coffee cup will wel- 
come the glad tidings, announced by 
Professor Ralph H. Cheney of the biology 
department of New York University, that 
coffee is not only harmless but beneficial. 

“Evidence derived from my study of the 
effect of coffee on animals and man,” 
Professor Cheney declared recently, “‘in- 
dicates that the properly prepared beverage 
is highly advantageous with respect to 
over 90 percent of normal individuals. 
Judging from the effect of aqueous solu- 
tions of caffeine or of the coffee beverage 
taken through the stomach in the 1.5 
grain quantities such as exist in the average 
cup of coffee, the reasonable use of coffee 
is a great blessing to man. To be sure, 
caffeine is a drug and its use can be abused, 
but acute injury, as far as the caffeine con- 
tent is concerned, would necessitate the 
consumption of over 150 cups which is, of 
course, ridiculous. 

“P---chological responses of amiability 
and » sense of well-being and good cheer are 
undeniable accompaniments of the coffee 
beverage and the physiological effects are 
also non-injurious and gratifying. Tem- 
porary relief from hunger and fatigue is a 
general result, and light headaches, due 
to other than gastric disturbances, are 
commonly alleviated. Coffee serves as a 
mild stimulant of the heart, brain and 
muscles, thereby accomplishing greater 
power and co-ordination in the mental 
and physical endeavors of human beings, 





The two powerful tractors pulling the heavy ship’s 
anchor chain are in the background, while close in- 
spection shows the chain around cactus in front 


“The outstanding fact to be heralded in 
favor of coffee is the absence of any after- 
effect or subnormal recuperation period. It 
does not seem to be habit-forming since 
satisfactory stimulation does not require 
continually enlarged quantities. No other 
beverage produces equal stimulation with- 
out deleterious after-effects. On this basis, 
it is safe to say that coffee, prepared by 
subjecting the ground bean to water just 
below the boiling point for five minutes or 


even somewhat longer in most household 
percolators, is not injurious to adults in 
normal health who show no acute idiosyn- 
crasy regarding caffeine or other substances 
in the beverage.’’—Science Service. 





Swapping Cactus for Pineapple 

HE Hawaiian Pineapple Company is 

clearing and planting about 7000 acres 
of cactus-covered land on the island of 
Lanai. 5 

First a heavy ship’s anchor chain, at- 
tached to two tractors, knocks down the 
heavy “old-man cactus,’’ which, after be- 
ing allowed to lie for a month or so, is 
chopped up by means of the disk operated 
by a tractor. It is then turned under by a 
heavy harrow. 

After a wait of several months, the tractor 
pulls a big drag that windrows the trash, 
which is burned. Then it is disk plowed 
and harrowed. After plowing, subsoiling 
and disking at least twice and waiting a 
year, comes the planting, the laying of 
mulch paper, and the making of drain 
ditches. 





Stream-Polluting Waste Firds 
Industrial Uses 

MERICA’S waterways will be kept 
unpolluted, the fish in these streams 

will receive a new lease of life, and a 
hitherto undeveloped line of by-products 
will be gained from the waste of the 
country’s pulp-paper mills, if the Izaak 
Walton League of America has its way. 


The pulp-paper mills, according to the 
league, drop into the country’s rivers 
hundreds of tons a day of solid matter 
in waste sulfite liquor. This is wood 
material in an objectionable form that 
kills fish and plant life in the streams. 

In this country there are two million 
tons of sulfite pulp made a year. For 
every ton made there is more than a 
ton of waste. So, two million tons of 
poisonous material are being thrown into 


the rivers every year. This material 
might be made into by-products, as yet 
almost unrealized. In Europe, 27 plants 
are making alcohol out of the waste sul- 
fite liquor. And there are other uses, 
It can be made into a cheap adhesive; 
it can be mixed with macadam to the 
advantage of roadbeds; it can be spread 
on dirt roads to lay the dust. 

Some American mills are already ree- 
ognizing the value of these by-products, 
A mill in Mechanicsville, New York, is 
making alcohol from the waste; another 
in York, Pennsylvania, is making an ad- 
hesive from it. A mill in Cummington, 
West Virginia, is evaporating it and 
selling it at a profit to mix with mace- 
adam, to lay the dust, and to usé asa 
cheap adhesive.—Science Service. 





Jeweler’s Gold and Silver 
Electric Motor 

N electric motor, one half the height of 

a dime, which runs and develops 

power, was built and is owned by Emanuel 

Kahm, a watchmaker and electrician of 

Friend, Nebraska. Fifteen years ago, he 

built a tiny motor which weighed 158 

grains and ran at high speed, but the little 

motor was lost when his shop burned a few 
years later. 

Aroused by the loss of the tiny motor, 
Kahm built the one which he now owns 
and which is said to be the smallest electric 
motor in the world. The motor is about 


one third of an inch high and the parts of 
it are made of gold, silver and iron, many 








After the cactus has been knocked down as shown to the 
left, it is allowed to lie for months so that it will rot 
to some extent, and is then disk harrowed 


of them being so small that the maker was 
forced to use a magnifying glass while con- 
structing and assembling them. The tiny 
motor consists of 58 distinct parts held in 
place by 19 screws. The largest screw has 
220 threads to the inch while the smallest 
one has 260 threads to the inch. 

An idea of the size of the screws may be 
gained from the fact that the drill used for 
making the holes for the screws, was made 
from a small darning needle. In some cases, 
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the drilling of one hole, one eighth of an 
inch deep, required an hour’s time. Four- 
teen-carat gold was used for the binding 
posts, bearing pulleys, brush holders and 
yoke, while the base is of silver and the 
armature and field pieces are of iron. 

The weight of the tiny motor is nearly one 
quarter of an ounce. The commutator has 
a red fiber center and is made up with the 
two segments of gold. The armature of 
iron is wound with five feet of fine copper 
wire, while three feet of wire was used to 
wind each field. 

The motor, with the machinery which it 
runs, is mounted on a block of wood one 
and one half inches by two and one half 
inches, and the belt used is a number 60 
cotton thread. The ‘‘machinery” consists 
of two wheels geared together. The larger 
of these wheels is about the size of a 
nickel and the motor pulley makes 40 
revolutions to each revolution of the wheel. 
A test of the motor showed that it makes 
400 revolutions per minute and will run 
steadily for a considerable time without 
overheating. Nearly three years’ work at 
odd times was necessary to build it. 

Mile of Pipe Pulled Into Ground 
O Mr. C. H. Eggleston, of Monticello, 


California, belongs the credit for a most 
interesting and practical application of 
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warning, the source of supply was nearly 
a mile away, and very little labor for this 
kind of work was available at this par- 
ticular time of year. After some thought, 
a plan was conceived and it was decided 
to try it out at once. 

A tractor was attached to a sub-soiler 
and run over 100 feet of ground to loosen 
the soil. Then a ditch, 22 inches deep, 
was dug by hand labor in this loosened 
ground. Four lengths of two-inch pipe 
were then screwed together, making about 
a hundred feet in all, rolled into the trench, 
and fitted with a two-inch tee at one end. 
The tractor now pulled the sub-soiler 
into place at the end of the ditch nearest 
the tee end of pipe. The sub-soiler standard 
was dropped into the ditch and the tee 
attached to the bottom of it by a clevis. 

As the tractor and sub-soiler moved 
forward, the length of pipe passed from 
the open ditch into the soil at a point 
22 inches underground, the depth of the 
sub-soil cut. Another hundred feet was 
attached and this, too, slid underground. 

When 700 feet had been inducted, it 
was decided that longer lengths of pipe 
could be pulled with more power, so a 
more powerful tractor was substituted. 
Seven hundred feet more was attached 
and pulled along. The laborers then went 
forward and cut another hundred-foot 





This striking photo- 
graph shows the size | 
of the tiny motor de- 
scribed in these col- 
umns as compared with 
an ordinary house-fly 
impaled on a pin. No 
wonder it took so much 
time to complete! | 














time-economy made possible by the use of 
modern machinery. 

Faced by the emergency of a broken 
pipe line in midsummer, Mr. Eggleston 
gave careful consideration to the vital 
problem of securing much-needed water. 
The old line had failed entirely without 


trench. Another section of 1500 feet was 
installed and the final connection made 
between this and the first section. 

At this point, a natural gulley was en- 
countered and it was decided to try laying 
the pipe in it. The tractor and sub-soiler 
crossed the gulley, the sub-soiler standard 
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This is the tractor that pulled underground nearly a mile of pipe in sections 
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of several hundred feet each. Note slight disturbance of ground 
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was again attached to the tee end of the 
pipe, and the last 1500 feet of pipe pulled 
in. This last installation was made on a 
wide sweep of about 90 degrees, necessi- 
tated by the presence of trees and other 
obstructions. 

Not only had the tractor been able to 
overcome the resistance caused by passing 
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The resilience «t golf balls is so 
important that this machine has 
been perfected to measure it 


the pipe through the soil for this distance, 
but, upon investigation, it was found 
that the whole length of pipe, about 4400 
feet in all, remained at the bottom of the 
sub-soil cut. Furthermore, although 
reconditioned pipe was used on this job, 
practically no leakage occurred. Four 
men made the installation in only four days. 





Machine Tests Resilience of Golf Balls 


EVERAL improvements are embodied 

in the illustrated machine built for the 
United States Golf Association, to test the 
resilience of golf balls. Undesirable effects 
of friction and unequal air pressure are en- 
tirely eliminated. All data for a test ona 
given ball are obtained from a single shot of 
the air gun. 

The machine consists of a base, air gun, 
projectile, and two “‘bailistic pendulums.” 
A hardwood projectile is shot from the 
air gun with a velocity equivalent to that 
of the club head in a drive by a good golfer. 
The ball is centered on a “‘tee”’ directly in 
front of the air-gun barrel, and upon being 
struck by the projectile, it is driven for- 
ward with the same velocity it would have 
in an actual drive. The first ballistic 
pendulum catches and stops the projectile. 
The ball passes through the first pendulum 
without touching it, and is caught and 
stopped by the second pendulum. A slid- 
ing indicator records the distance each 
pendulum swings back. From the two dis- 
tances thus measured, the ‘“‘coefficient of 
resilience” is found by asimple computation. 


The Tongue Deceives the Eye 
OUR thousand meals a minute! The 
ordinary Spanish toad who lives in 
the London Zoo would, if he were able 
to keep it up, eat that often in 60 seconds. 

It had been observed that when an 
ordinary meal worm was placed within 
the vicinity of the toad, the worm vanished 
into thin air. There was not any mystery 
regarding the place to which the unfor- 
tunate worm had vanished. He had gone 
inside the toad. Neither was his means 








254 


of transit inside an unsolved one; he had 
ridden in on the tongue of the toad. 

What did puzzle the officials was the 
rate at which this tongue moved. From 
ordinary ocular observation all one saw 
was: Toad . worm .. . toad regards 
worm with an approving eye... no 
visible movement on part of toad 
worm gone! 

From the toad’s point of view it was a 














a — 
Above: the _ self-aligning piston 
disassembled to show simplicity 
and large bearing surfaces. At the 
right: the assembled piston 


very good trick and one he was rather 
proud of. 

In order to Solve the problem, a slow- 
motion camera was brought in. The toad 
obliged with his act, and a film was taken 
at the rate 1/500 of a second per exposure. 

The authorities went away to develop 
the film. Nothing was found on it which 
differed from the view as obtained by the 
naked eye. 

Another film was taken, this time at 
three times the speed. Yes, it was the 
toad’s tongue.— -Science Service. 
4000-Year Old House Plan Discovered 

in Mesopotamia 


N architect’s drawing, believed to be 
by far the oldest in the world, dis- 
covered in Mesopotamia, is described by 
Dr. J. Stur, a Viennese engineer. This 
4000-year-old equivalent of a blueprint was 
in a fragmentary condition, but three of 
the pieces fit accurately together, showing 
part of the ground plan of what must have 
been a very large house. 

The walls and doorways for 17 rooms are 
indicated by accurately and cleanly drawn 
lines, and cuneiform notes give the dimen- 
sions. The largest room was 40 by 46 feet, 
and the scale of the drawing is 1 to 360.— 
Science Service. 





Self-Aligning Piston 


HE accompanying photographic views 

illustrate a patented self-aligning pis- 
ton which has completed a 90,000 mile 
test in an automobile engine. 

After the engine was dismantled it was 
found that the cylinder walls were not 
egg-shaped, as would have been the case 
with the conventional wrist-pin and piston 
construction. 

This freedom from wear is attributed to 
the fact that the large ball that takes the 
place of the wrist pin, permits the piston 
to rotate within the cylinder, causing the 
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cylinder walls to wear evenly and retain 
compression. 

The large diameter of the ball and the 
fact that it is easily adjusted for wear 
eliminates the usual wrist-pin “knock” 
or piston slap. Another advantage of this 
piston is that adjustment may be made 
after normal wear, merely by tightening 
the four set screws, shown in the photo- 
graphs, which hold together the two seg- 
ments of the piston. 

Service managers of two large auto- 
mobile companies, who have given this 
piston a test, claim that unskilled as- 
sembling or bent connecting rods, and 
main bearings out of alignment, cannot 
impair the accuracy of this type of ball 
and socket construction. 

Psychology Tests Prevent 
Naval Desertions 

UTTING down an alarming number of 
naval desertions by preventing the 
deserting type of sailor from ever enlisting 
in the first place is a new achievement of 
the United States Navy. How this has 
been brought about, largely by means of a 

















— 


special psychology test, is announced 
by Commander D. E. Cummings, United 
States Navy. 

In 1923, the number of men who were 
unable to adapt themselves to navy life 
had grown to excessive proportions, de- 
clares Commander Cummings. Almost 
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one third of the separations from the 
navy were desertions, and only 446 
percent left the navy by honorable dis 
charge or transfer to the Fleet Reserve, 
Courts martial were at the rate of 18,0004 
year, with an enlisted force of 86,000 men 
—altogether, a serious situation. 

To find out whether general intelligence 
has any connection with the ability of a 
man to make good in the navy, the 
O’Rourke General Classification Test, pre- 
pared and standardized by Dr. L. J, 
O’Rourke, new Director of Research of 
the United States Civil Service Commis- 
sion, was put into use. 

Five hundred men who had deserted and 
been apprehended were first tested, and 
also 2000 recruits. The scores of the 
deserters ranged consistently lower than 
those of the recruits in general. They 
showed that if men who made a score lower 
than 30 on the test were not allowedto 
enlist, 22 percent of the deserters would 
be eliminated, and only a comparatively 
small percentage of men who might make 
good would be excluded.—Science Service, 





A New and Efficient Process of Curing 
Concrete Pavement 


A* interesting announcement was re- 
cently made by a Los Angeles concern, 
regarding a new system of curing concrete 
pavement. This system consists of spray- 
ing on the wet concrete a patented coating 
composed of live Trinidad Lake asphalt, 
held in permanent “‘suspension”’ by a secret 
process, immediately after the mix has been 
belted. This coating forms a moisture 
proof surface which holds sufficient water 
in the concrete to perform effectively an 
internal cure. It is claimed that every test, 
both in laboratory and field, has proved 
that pavement cured by this method is 
from 15 to 30 percent stronger than that 
cured by the usual water and dirt system. 
Pavement treated in this manner has a 
non-glare surface and is skid-proof. 





Mithra Temple Ruins Found 
In Germany 


UINS of a Roman soldiers’ temple to 

the Eastern sun-god Mithra, dating 
earlier than 325 A. D., have recently been 
uncovered near the north German city of 
Dieburg. The find is regarded as one of the 
most important archeological discoveries 
ever made in Germany. The altar-piece, a 
slab of sandstone about a yard square, 
carved with scenes from the mythical life 
of the god, was found in almost perfect 
condition. That Christianity and this 
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While the concrete of a paved road is still ‘‘green,”’ it is sprayed with asphalt 
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to allow proper curing, and give, it is claimed, a skid-proof surface 
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ancient pagan faith had one dogma in 
common is evidenced by one of the panels 
on the back of this cultus-picture, which 
shows a tree with three branches, each 
terminating in a _ sculptured head of 
Mithra, clearly an exposition of trini- 
tarian doctrine. The cult of Mithra was an 
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mond concentrates and to sort and classify 
the stones themselves as they are sorted. 
Because the ‘‘eyes’’ work on either wet 
or dry material, are not bulky to carry, 
and use but little power, they will also go 
into the dry placer areas. There they 
will be of especial value in picking out 
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the Bureau of Standards, Washington, 
D. C., recently compiled such a list, none is 
believed to have existed. The new list is 
entitled ‘Directory of Commercial Testing 
and College Research Laboratories” and 
it may be obtained from the Superintendent 
of Documents, Washington, D. C.,—not 
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Schematic and wiring diagrams of the mechanical eye for dressing ores developed by the Michigan College of Mining 


and Technology. 


immensely popular religion in Rome 
during early Christian times, especially 
in the legions, which spread it throughout 
the vast extent of the empire; and it was 
only with much difficulty that Christianity 
finally was able to overcome and replace 
it.—Science Service. 





Mechanical Eyes 

N ECHANICAL eyes, with optic nerves 

of fine copper wire and the life- 
giving energy of direct or alternating 
current, have been put to work in ore- 
dressing by the research staff of the Michi- 
gan College of Mining and Technology at 
Houghton, Michigan. 

These eyes are sorting precious silver 
particles from the less valuable copper 
grains; picking out fine grains of platinum 
from the equally fine black sands; removing 
objectionable impurities from the concen- 
trates of other ore-dressing machines; and 
making concentrates of their own where 
previously concentration has been com- 
mercially impracticable. 

These same eyes will also go into the 
diamond fields to aid in cleaning the dia- 


precious values now hoarded by Nature as 
her own, where water is not available to 
otherwise recover the values. 

In many cases the ‘“‘eyes’”’ are sharpened 
and aided in their wonderful vision by 
roasting the material which they are to 
inspect. Due to the oxidization of the 
material, roasting will often exaggerate the 
difference in color and make their work 
less difficult. 

A photo-electric cell of a high order of 
excellence is the important part of the 
device, which separates minerals and 
metals from the gangue or waste on the 
basis of the color values of the minerals 
selected. A series of these cells, super- 
imposed over a moving belt, actuates small 
vacuum cleaner tubes which in turn auto- 
matically draw up any particle whose 
color tone is that of the relay system. 
In some instances where the color differ- 
ences are small, radio amplifiers are used. 
The cost of the operation is very low. 

Government Bureau Compiles List 

of Testing Laboratories 

REQUENTLY our readers request of 

us a list of testing laboratories. Until 








The scoop, here shown suspended over the pipe line, is dragged by the 
tractor across the debris and its load dumped into the trench 


Essentially it is a series of photo-electric cells operated on the basis of color 


from the Bureau of Standards—for 15 
cents; United States Government depart- 
ments do not accept postage stamps in 
payment. 

The list is a laudable work, is probably 
about complete and since it indicates the 
nature of the work done at each laboratory, 
and contains the addresses of the many 
laboratories, it will no doubt prove ex- 
tremely valuable to many of our readers, 





Tractor Has 40-Foot'Arm 

N developing the famous Hetch-Hetchy 

water supply for San Francisco, it was 
necessary to lay, as one unit, steel pipe 60 
inches in diameter and 19.4 miles long. 

After a suitable trench was made, the 
pipe was laid and back filling was done by 
means of a tractor with a long arm reach- 
ing out over a distance of 40 feet. 

The outfit consisted primarily of an 
electrically driven scraper operated on an 
overhead track, supported by a truss, span- 
ning the trench and spoil bank. One end 
of the truss was supported on the chassis 
of the tractor and the other end on a pair 
of wheels which traveled over the ground, 
parallel to the trench. An electrical gene- 
rator on the tractor supplied the current 
for operating the motors. 

As the tractor and truss traveled along 
the trench, the earth was replaced by a 
scraper dragged across the dump pile. 


New Technique for Fighting Oil Fires 


IL fires often occurin tanksin which the 
level of the oil is 15 or 20 feet below 
the top. In case of a fire under such con- 
ditions, where the fire extinguishing “‘fire- 
foam” from a portable mixing-box is used, 
the “‘fire-foam,” in dropping the 15 or 20 
feet from the mixing-box to the surface of 
the burning oil surface, splashes so vio- 
lently into the oil that it becomes oil- 
saturated, and thus loses much of its 
effectiveness. 
A study of this problem recently made 
by the Standard Oil Company’s engineers 
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led to the suggestion that some form of 
fireproof extension tube could be devised, 
to be hung on the end of the portable “‘fire- 
mixers. Such equipment would 


for use on any tank, no 


foam” 
then be 
matter what the 
It proved to be no simple task to design 
which would meet all the peculiar 
in the existing circumstances, 


avalliabk 


oll level. 


a tube 
requirements 
The method finally adopted makes use of an 


one end of which 


} 


asbestos extension tube, 





Aerial view showing use of the asbestos extension tube in spreading ‘‘fire- 
Note how foam spreads and smothers the fire 


foam”’ on an oil fire. 
is fastened to the portable mixing box, the 
other end extending down to the surface of 
the oil. This the downward 
velocity of the “‘fire-foam”’ and allows it to 
flow gently out over the oil surface. The 
accompanying illustration shows a success- 
ful test of this new equipment, recently 
made in a 115-foot oil tank at El Segundo, 
California. 

In the two final tests the fire was ex- 
tinguished, it is claimed, with 3300 gallons 
of each solution—one tenth of thé amount 
that had been used to extinguish a similar 
fire with the mixing box 20 feet above the 
oil surface. 


reduces 


Nebraska Man Invents ‘‘Manless”’ 
Tractor Guide 


PLOWING farm lands mechanically, 
with no human hand upon the lever, 
with no operator even within hearing of the 
machine, has become a fact, through the 
invention of Frank L. Zybach, young Ne- 
braska machinist, who has recently demon- 
strated his ‘‘manless” tractor satisfactorily 
before experts of the University of Ne- 
braska. 

Agricultural engineering experts believe 
that the will revolutionize 
certain phases of the farm industry, making 
it possible for men to farm lands at greater 
distances and opening the field for similarly 
controlled seeders, harrows and other farm 
implements. 

The ‘“‘mechanical hand”’ has met all tests 
given it at the trial grounds in Lincoln. 
It is rather simple in construction, consist- 
ing of a guiding arm extending a few feet 
beyond the front wheel of the tractor, 
which pushes a shoe resting in the previ- 
ously made furrow. Capable of being 


contrivance 
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automatically stopped by an electrical con- 
trol, the machine is safe and practicable, 
according to its inventor. The pilot must 
remain in the furrow, permitting the ma- 
chine to travel its course. Swerving of the 
shoe causes the gas-supply valve to close 
and stops all operations. The first com- 
plete furrow around the field, which may be 
of any size, is the one necessary operation 
that requires the farmer’s attention. He 
must turn this furrow with corners curved 


instead of square so that the shoe may slide 
along easily. When the unplowed strip be- 
comes too narrow, the farmer then com- 
pletes the field. 

Gasoline, oil and water must be replen- 
ished at intervals cf several hours, per- 
mitting the machine to continue its plow- 
ing indefinitely. The claim is made that it 
more than doubles the capacity of the 
tractor, because it can run day and night 
and requires less than two hours of the 24 
for refueling and care. No attempt at 
speed was made in the recent tests, al- 
though it was found that the device worked 
best when the tractor travels at full speed. 
It can be made for any tractor. 

Zybach made his first crude self-plowing 
machine in 1921, while farming his own 
lands. Fashioned of gas pipe, heavy tin, 
wood, and some copper thumb tacks, it 
worked when first tried out. Neighboring 


farmers demanded that he stop it on the 
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first night it was left running, for fear that it 
might ‘‘get loose’ and plow an uncharted 
course: through the countryside. On the 
following day he demonstrated its safety, 
starting the machine before an evening at 
the movies, refueling it on his return, and 
allowing it to continue plowing throughout 
the night. 





New Resistance Welders 
N resistance welding, fusion is effected 
by heat generated by passing an electric 
current through the materials to be 
welded, augmented by pressure, whereas 
are welding utilizes an arc or flame to melt 
the work, the electrode, or both. The 
General Electric Company’s automatic 
resistance welders consist of a framework 
for holding the work, a transformer for 
supplying current to the electrodes, movy- 
able electrode wheels, and necessary control, 
This equipment was particularly de 


signed for welding the seams of light metal 
containers such as ice cream cans, drums, 
et cetera, and is suitable only for making 
lap 


joints with relatively thin metal, 





va 


With 





attachment, 
farmers may now start their day’s 
plowing and then attend to other 


this simple 


business. The tractor does the rest 

Among the advantages are the absence of 
fumes and open arcs, making the use of 
masks unnecessary, and the fact that the 
operator requires no special welding train- 


ing. 
The welding speed obtained with these 
equipments varies from approximately 


(Continued on page 278) 








The white rod projecting in front of this tractor is the guide that follows 
a furrow, previously made, without human assistance 
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Pipe SMOKeTS 


Here, gentlemen, 1s tobacco that like an 


old friend, wears exceedingly well! 


“Tabacco smoke. says Carlyle is the one 
element in which men can sit silent 
together without embarrassment and 
where no man is bound to speak 
one word more than he has actually 
and veritably qot to say- 


ITH some tobaccos, as 
with some people, you always feel 
completely at ease. Just so with 
Granger Rough Cut. 

Here, gentlemen, is one down- 
right comfortable pipe tobacco. 
Pack up your pipe with Granger 
and you’re at peace with the world. 
Granger gives just that kind of 
smoking satisfaction. 

Not too “stout” but full of 
character, Granger has that full- 
bodied richness that marks a truly 
fine tobacco. Rough cut for cool- 
ness and carefully mellowed ac- 
cording to an old tobacco secret, 
it’s the smoothest smoke that ever 
floated out from your old pet pipe. 

What's more, Granger is not 
a temperamental tobacco. You'll 
like it as much a year from now 
as you do the very first puff. 





NOTE—GRANGER ts packed in heavy 
foul in tead of costly tin and 14s price 


accord? ely, at ten centsit pa 1 

Do not let this n est price mislead 
a,b GKA f ‘ely on it 
Jee i i g Gua alte 

I i 1YER TOBA oOoco 


GRANGER ROUGH CUT 


TOBACCO MADE AND CUT FOR PIPES - 10 CENTS 
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Power Development 


Have you received 


the Scientific American 


ANNUALOG 
for 1928? 


You need it, of course. Every man who wants 
up-to-date information must have it. 
single volume can you find many of the facts it con- 
tains—facts you need almost every day. Without 
it your library is incomplete. 
the things it covers: 


In no other 


Here are some of 


Chemistry’s progress in 1927 
The Hydrogen Atom 
New Source of Sugar 
Vitamines 

New Elements 

Serum Therapy 

Fruit Varieties 

Match Manufacture 
Wood Preserving 
Weather Information 
Automobile History 
War Debts 

Gasoline. Taxes 

Army and Navy Rank 
Railway Operation 
Heart Hormones 

Why Water Pipes Freeze 
Paper and Rayon 

How Trees Draw Lightning 
Natural Resources 

The Beaufort Scale 


Naturally, you will want to keep on reading the Scientific American for the rest of this year 


without missing a single issue. 
today. Use this money-saving coupon. 


Better order both the Annualog and the Scientific American 
It will prove a real investment. 
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Learning to Use Our Wings 


This Department Will Keep Our Readers Informed of the 
Latest Facts About Airplanes and Airships 


CONDUCTED BY ALEXANDER KLEMIN 


In charge, Daniel Guggenheim School of Aeronautics, New York City 





Large Plane Orders 


TATISTICS are generally dull. But 

they can be very encouraging. Cer- 
tainly the statistics issued by the Depart- 
ment of Commerce on the number of planes 
now being built in the United States are 
definite proof that a new era is with us. 
Production figures for 1926 showed an out- 
put of 1186 planes, with a total value of 
planes, engines, and accessories of 24,161,- 
752 dollars. The output for 1927 is expected 
to exceed 50,000,000 dollars in value. For 
1928 the output is expected to treble that 
of 1926. 

Ninety firms are now manufacturing air- 
planes. The United States is producing 
approximately six airplanes per day. Prices 
range from about 2300 dollars for a light 
three-seater with a 90-horsepower OX-5 
engine, to 45,000 dollars for the three- 
engined Ford and Fokker planes. The 
Department of Commerce states that it is 
virtually impossible today to purchase a 
plane without placing an order 90 days in 
advance, and that at least 4000 airplanes 
are being used in civil operations! 





Ingenious Wing Folding 


HE Fairchild cabin monoplane, pow- 

ered by a Wright “‘Whirlwind,” is a 
highly successful passenger-carrying and 
general-utility plane. One of its most valu- 
able features is the ingenious folding back 
of the wings, which cuts to a minimum the 
space required to house the plane in a 
hangar. One of our photographs shows the 
very simple mechanism which releases the 
wing from its attachment at the top of the 
cabin. A lever is pulled back at the front 
portion of the wing, against the action of a 


spring, and a horizontal bolt is pulled out 
which serves to hold the wing to the fusel- 
age hinge. The wing is then free to swing 
about a vertical bolt at the rear spar, and 
moves back readily. To clear the wide 
cabin at its top, flaps along a part of the 
wing close to the cabin are folded back as 
shown in another of our photographs. The 
ailerons are also folded up. The whole 


the Society of Automotive Engineers, en- 
titled “The Whirlwind Engine in Com- 
mercial Operation.” 

The paper covers flying operations con- 
ducted by Colonial Airways between the 
Boston Airport and Hadley Airport, New 
Brunswick, New Jersey, between June 18, 
1926, and July 31, 1927. The planes em- 
ployed were the Curtiss “Lark,” two Fok- 














The Fairchild cabin monoplane is a very successful general-utility plane 


operation of folding back or unfolding the 
wings takes but a few minutes. 





The ‘‘Whirlwind’’ in Commercial 
Operation 
HE Wright “Whirlwind” engine of 200 
horsepower, air-cooled, which the trans- 
atlantic flights have made famous, is both 
efficient and reliable. But for maximum 
regularity in service, upkeep and inspection 
are just as important as the excellency of 
the engine itself. Accordingly it is most 
interesting to read Captain C. H. Biddle- 
combe’s paper which was presented before 














A rear view of the Fairchild monoplane with the wings in the folded posi- 


tion, showing the narrow width. 


The insert shows the root of the wing, 


and serves to illustrate the ingenious locking and releasing mechanism 


ker “‘Universals’’ and one tri-motored Fok- 
ker, all equipped with the “Whirlwind.” 
With this equipment during a total engine- 
time of 2733 hours 55 minutes, with a flying 
mileage of 193,000, there was not a single 
accident either to passengers, pilots, or 
mail. Captain Biddlecombe attributes this 
successful record largely to his system of 
engine maintenance. 

To avoid haphazard methods by me- 
chanics, operating orders were issued to 
them, covering every possible point in 
operation. In the first stages of the opera- 
tions, daily inspections were made, although 
this meant uneconomical inspection after 
only three hours flying. Later, 10 hours 
flying time was taken as the interval. The 
inspection and servicing work necessary, 
were included in the schedule on a printed 
card. These instructions were regarded as 
a spur to the memory of the mechanic, and 
not as a definite limit of the work to be 
performed. 

This card calls for attention to all valve- 
gears, magnetos, sparkplugs, carburetors, 
and gasoline feed lines. These accessory 
features are in general the only items on 
the “Whirlwind” requiring attention. If 
supplied with gasoline and oil, and the other 
items attended to, the “Whirlwind” will 
run for hundreds of hours without the least 
attention to the major components such as 
cylinders, pistons, connecting-rods, oil- 
pumps, and the like. In addition to the 
inspection form card, a permanent record 
of inspections and of all work done on an 
engine is recorded in a special log book. 





Valveless Aircraft Engine 


N two-cycle engines, little used on 
automobiles, although quite fre- 


quently employed in motor-boat work, 
each cylinder fires a power stroke every 
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time the piston rises to the head. For a 
given number of crankshaft revolutions, 
twice as many power strokes are available 
as in the four-cycle engine. The power ob- 
tained per unit volume of piston displace- 
ment is therefore greater—some 70 to 90 
percent in actual practice. The main 
difficulty is that there is a loss of unburnt 

















Front view of the ‘‘Ajax’’ 
craft engine, which uses no 
valves and is of the two-cycle type 


gases into the exhaust, amounting in some 
cases to 20 percent, due to the fact that 
the exhaust ports have to remain open 
while the charge is being taken into the 
cylinder. The evenness of crank effort, and 
the simplicity of the two-cycle engine have 
frequently tempted aeronautical engineers 
into experimentation, but low fuel effi- 
ciency has barred success. 

The Aircraft Holding Corporation of Los 
Angeles claims now to have produced an 
aero engine of this type, in which this main 
difficulty has been overcome. 

The engine is illustrated in our photo- 
graphs, which show a front and rear view 
of an 80-horsepower type, the “Ajax,” and 
the cylinder and piston of a 120-horse- 
power engine of similar construction, known 
as the “Atlas.” 

Improved scavenging of the burned mix- 
ture is obtained by the placing of large ex- 
haust ports at the bottom of the stroke on 
diametrically opposite sides of the cylinder, 
while the incoming charge is also well dis- 
tributed by entering the cylinder at the 
bottom of the stroke on diametrically op- 
posite sides under pressure and is prevented 
from escaping through the exhaust ports 
by two deflectors on the piston head. This 
double system of intake and exhaust is 
said to create a high turbulence effect 
with consequent better flame propogation 
during the explosion. It further eliminates 
the “starvation characteristics’’ of two- 
stroke engines, with only one intake posi- 
tion and one deflector which usually leave 
the opposite side of the cylinder with a 
pocket of inert burned gases. The exhaust 
ports incidentally have a larger area than 
can be obtained through the largest possi- 
ble valve opening in the cylinder head of a 
four-cycle engine. 

The incoming charge in the two-cycle 
engine must be supercharged in order to 
scavenge the exhaust gases which are still 
at a high pressure at the end of the power 
stroke. In the ordinary two-cycle type, 
precompression of about eight pounds per 
square inch is obtained by making the 
connecting rod as short as possible and by 
bringing the crank-chamber walls close to 
the crank sweep. 
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The designers of the “‘Atlas’”’ and “‘Ajax’”’ 
offer a better solution by employing a super- 
charger of the positive pressure type, run- 
ning at engine speed and forcing a high- 
pressure mixture into the cylinders even at 
starting speeds. The supercharger is of 
the four-vane eccentric-rotary type, and 
by being built right on the engine shaft, all 
gearing is avoided. The supercharging can 
be varied from 1.5 to 10 pounds per square 
inch, so that power can be maintained in 
altitude flight. Instead of supercharged air 
being blown through the carburetor, the 
supercharger sucks mixture from the car- 
buretor and acts as a powerful agent in 
further breaking up of the particles of gaso- 
line before passing the mixture on to the 
cylinders. 

Due to the absence of valves and over- 
head valve mechanisms, the engine has a 
smaller overall diameter than is usual in 
radial engines. This is an advantage from 
the point of view of head resistance and 
pilot’s vision. The number of parts is re- 
duced, and maintenance is simplified by the 
fact that no grinding or checking of valves 
is necessary. The cylinders are turned, 
with integral heads and fins, from solid 
alloy-steel forging. The cylinders are held 
in place very simply by bolting them be- 
tween the two halves of the duralumin 
crankcase. The only openings in the cyl- 
inder head are the spark-plug holes. This 
construction eliminates the possibility of 
escaping oil. 

The makers have wisely decided to keep 
the revolutions per minute down to 1250, 
a speed suitable for small commercial air- 
planes. For the eight-cylinder ‘‘Atlas,’’ 
rated 120 horsepower at 1250 revolutions 
per minute, the weight complete is 260 
pounds. This is somewhat heavier than 
the best air-cooled engine practice, but the 
fuel consumption of .52 pounds per horse- 
power-hour is good. 

If this specification is realized in practical 
flying service, the simplicity of the engine 
will certainly make it of interest to com- 
mercial fliers. 





Air Rules Criticized 


HE Air Traffic Rules set up by the 
Department of Commerce are excellent. 

So are those employed by the great Euro- 
pean countries. Flight Lieutenant Creswell 
Turner, of the Royal Air Force, considers 
these air rules from an entirely new angle. 
The outstanding fact in the rules of the 

















Rear of the ‘‘Ajax”’ aircraft engine 
showing supercharger, magneto, 
carburetor and pressure gage 


air is that they are nothing but the rules for 
marine navigation, on which have been 
superimposed rules made to cover the 





March 19% 


“dangers” arising from additional move. 
ment in a third dimension. Yet the main 
danger of two-dimensional traffic actually 
lies in the impossibility of using the third 
dimension. Perhaps an attempt should 
be made to consider the three dimensions 
simultaneously? 

Lieutenant Turner suggests as a funda- 
mental principle that every compass bear- 
ing should have one height only and that 
in a predetermined vertical zone along 
which a course may be laid. His rule ig 
as follows: 

“The layer of atmosphere between the 
heights of 2000 feet and 5600 feet will be 
known as the ‘First Traffic Zone.’ The al- 
titude of an aircraft flying in this zone 
will be invariably determined by its course 
and will be 2000 feet plus the magnetic 
bearing of the aircraft’s compass course in 

















Cylinder and piston of ‘‘Atlas.” 
Note the double intake and exhaust 
ports and deflectors on the piston 


degrees, multiplied by 10 and expressed 
as feet.”’ 

For example, if the aircraft is traveling 
west to east, course 90 degrees, the height 


would be 2000 plus 90 multiplied by 10, - 


which equals 2900 feet. If traveling east to 
west, course 270 degrees, the height would be 
2000 plus 270 multipled by 10, which 
equals 4700 feet. 

This rule would ensure that aircraft pro- 
ceeding in any direction whatsoever would 
be separated from aircraft proceeding in an 
opposite direction by 1800 feet; they would 
be separated from aircraft proceeding at 
right angles to their own course by 900 feet. 

In other words, on a straight course a 
pilot need only look ahead to avoid a 
collision; if he alters his course to port he 
need only look downward to port; if he 
alters his course to starboard he need only 
look upwards to starboard. The design of 
civil aircraft would be thus facilitated in 
regard to the position of the wings in rela- 
tion to the pilot, and the fatigue of pilots 
on long cross-country flight would be 
greatly reduced. : 

While this rule applies to British condi- 
tions excellently, it might have to be 
modified to suit American flying. The 
suggestion is well worth considering. 





Visual Radio Guides 


Fok several years the radio beacon has 
been used successfully in guiding pilots 
along predetermined routes with signalling 
coils placed at 90 degrees to each other. 
Signal characters are selected which, when 
keyed in sequence, permit production of & 
Morse letter ‘“‘T” signal in the equi-signal 
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gone when those signals interlock. The 
conventional letters at the present time 
are “A” and “‘N.” 

Captain Paul S. Edwards, of the Signal 
Corps Aircraft Radio Laboratory, has 
carried the system a step further, sub- 
stituting visual guides for the audible 
signals. By using an arrangment of relays 
connected to a sensitive relay in the output 
of an amplifier, the relays operate to pro- 
duce lights which indicate whether the air- 
plane is to the right or left of, or on the 
true beacon course. 

Another system in experimental use at 
the Signal Corps laboratory, utilizes the 
same type of relay operated by aptomatic 
dial impulses from the transmitter. The 
lights are arranged in two vertical rows 
numbered one to 10 as shown in the 
photograph. Using 20 small time and 
chain relays it is possible to dial 109 
separate signals. The value of this sytem 
when applied to radio transmissions is de- 
pendent upon an absolutely reliable radio 
channel and a relay in the amplifier 
circuit sufficiently sensitive to operate 
throughout the required range. 

The use of such an automatic system for 
communication will make it possible to use 
conventional codes which can be frequently 
changed, and precludes the necessity of 
training special military operators. The 
system will also have many applications on 
civil airways. 

The entire apparatus, when finally de- 
veloped, will not add more than 10or 
15 pounds to the conventional radio re- 
ceiving and transmitting apparatus as used 
on aircraft. 





The Arens Control 


N the control system of an airplane, there 

are many places where the transmitted 
force has to change its direction, and the 
traditional bell crank lever has to be em- 
ployed. Charles Arens of Chicago, has 
invented a new form of control which 
eliminates the bell crank, and is light, posi- 
tive, and reliable. It is being adopted by 
several important airplane manufacturers. 

The Arens Control is well described in 
Aviation. It consists first of all of a brass 
sleeve of any desired length and bent to 
any desired shape, from each end of which 
projects a snug-fitting tube, threaded at 
the end to receive the control rods. In the 
appended sketch, A denotes the brass 
sleeve or casing and B the tubes which slide 
freely in the casing A. A 1<-inch diameter 
flexible cable is inserted inside the tubes 
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Diagram of the new Arens control 
element _for airplanes which is 
desc-ibed in the text above 


SCIENTIFIC AMERICAN 


259 














[a 
Henry Miller 


With the use of a system similar to the automatic telephone, 109 different 
signals can be flashed to the pilot on the two vertical rows of lights 


and soldered to them by means of the 
solder holes C. Between the ends of the 
tubes and within the casing, so that it 
surrounds cable D, a closely -wound spiral 
spring E is inserted. 

Tensile force applied to one of the tubes 
B is transmitted through cable D to the 
other tube; compressive forces are trans- 
mitted through the spiral spring E. The 
angle of transmission may be any desired, 
although it is generally 90 degrees. The 
new control finds easy application in the 
control system of the ailerons, stabilizer, 
engine controls, et cetera, and is receiving 
much attention from aeronautical engineers. 


An Aerial Timetable 
\ E have just received the Official 
Aerial Timetable, issued by the 
International Air Traffic Association, 
with headquarters at The Hague, Hol- 
land. Nothing has ever brought home 
so vividly to us the extent to which air 
travel in Europe has become an every- 
day, almost prosaic affair. 

The timetable is a plump little book 
of 80 pages. It has the usual somewhat 
muddled index of the railway guide for 
the 77 air-lines indexed, which cover the 
whole of Europe as with a net, from 
Moscow to Tangiers, and from London 
to Constantinople. Published in two 
languages, French and English, it has 
the incomprehensibility of the railway 
timetable, although the queer symbols, 
which may mean that the train stops 
only when flagged, or that buffet car 
only is available, are yet missing. Still 
we have gems like this to contend with: 
“The rate per kilogram for light and 
bulky goods is calculated by dmc.” or 
the following: “Insurance. Optional and 
additional at the rate of 0. fr. 50% of 
the value for London.” 

The American traveler going from 
London to Paris will also find that the 
stated tariffs are subject to alteration 
without notice, according to exchange 
fluctuations. The distance from London 
to Paris is 235 miles by air. It takes 
11 hours by train, steamer and train to 


get from one capital to the other, and 
there is the unpleasant channel crossing. 
By air, the journey takes from 12 to 
14.30 o’clock by the British Imperial 
Airways; from 12.30 to 15.15 o’clock by 
the French Air Union. The trip costs 
five pounds, five shillings, which is about 
25 dollars. By first-class train and 
steamer, the cost is more than half of 
this, three pounds, three _ shillings. 
Thirty-three pounds of baggage can be 
carried free; excess baggage charges are 
four pence, or eight cents a pound. 

We hope our readers will have an op- 
portunity of some day investigating this 
mode of travel for themselves, and sam- 
pling air travel in the United States also. 


Air Mail Costs 


OLONEL PAUL HENDERSON, for- 

merly Assistant Postmaster General in 
charge of air mail, is now general manager 
of the National Air Transport Company; 
one of the most important air-mail carriers 
in the country. His views on air transport 
have therefore been gained from first hand 
experience. In a recent paper presented 
before the National Business Conference, 
entitled ““‘Where Aviation Really Stands,” 
he states that the air-mail contractors are 
still losing money, but merely because their 
planes are not loaded to capacity. The 
volume of traffic is rapidly growing, how- 
ever, and the Colonel is unreservedly op- 
timistic as regards the future. 

Not the least valuable part of his paper 
deals with operating costs. It is apparently 
quite a simple matter to find out what it 
costs to run an airplane. For just direct 
expense, gasoline, oil, depreciation of air- 
craft, pilots’ pay, engine depreciation, re- 
pairs, et cetera, it costs between 30 and 45 
cents a mile to fly a modern airplane of 
from 500 to 1000 pounds pay-load carrying 
capacity. Besides that, if the airplane is 
being flown as part.of an organized effort 
over a scheduled air line, there must be 
added advertising charges and general 
overhead. 

The total cost, properly estimated, runs 
up to about 65 to 85 cents per mile, depend- 
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ing upon the length of the air line, the num- 
ber of stops that have to be made on the 
trip, the engine employed, et cetera. This 
is, of course, very expensive, as compared 
to any other kind of transportation. 
Colonel Henderson actually estimates that 
it costs one fifth as much to run a small 
1000-pound capacity airplane as it does an 
entire passenger train per mile. Yet so 
great is the value of speed, that real profits 
in commercial air transport are even now in 
sight. 


An Ingenious Rivet 


URALUMIN is a wonderful mate- 

rial, of the most advantageous use 
in airplane construction. However, one 
of the difficulties attendant on its use is, 
that because it cannot be welded, con- 
struction involves a great many rivets. 
These sometimes have to be placed in 
difficult positions where it is hard to sup- 
port them on one side and hammer or 
peen over on the other side. A new 
rivet, invented by Lieutenant John H. 
Iseman of the Naval Air Service gives 
promise of removing many of these diffi- 
culties. 

The new rivet, shown in our sketches, 
is unique in its construction. A _ hole 
ending in a conical point is drilled in 
the direction of the ~xis of the shank 
































The new rivet for duralumin to be 
used in airplane construction 


through the head of the rivet. The base 
of the cone starts at the end of the 
nominal “grip” (which is equal to the 
thicknesses of the plates to be riveted 
together). The end to be “upset” is 
slotted by two cuts at right angles to 
each other. A pin—its end also ending 
in a cone—fits into this hole. 

Its use is very simple. After the 
rivet holes are drilled and the rivets in- 
serted, the pin is tapped with a hammer 
until its head is flush with the rivet 
head. The pin is tapped lightly to 
avoid fracturing the metal when up- 
setting. As the pin is tapped, it causes 
the slotted end to spread out. When 
the pin is all the way in, the sic+s of 
the cone are parallel to the axis of the 
rivet, and the “forced out” slotted end 
of the rivet forms an effective “head.” 


Automatic Wing Slots 


E have on several occasions extolled 
the virtues of the Handley Page 
slotted airfoil. The slot, consisting of a 
small auxiliary airfoil placed at the leading 
edge of the wing, is opened at high angles 
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of attack of the main wing and increases its 
maximum lift and prevents “‘stalling.’”” The 
main disadvantage of the slot as originally 
designed was that it involved an additional 
control to be operated by the pilot. 

Now, Mr. Handley Page has devised auto- 
matic action of the slot. The auxiliary air- 
foil is mounted on a system of links. At 
low angles of incidence, the resultant 
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Bottom view of rivet piece before 
upsetting, showing slotted end 




















pressure on the auxiliary airfoil has a back- 
ward direction, and the slot remains closed. 
At high angles of incidence, the resultant 
force on the slot has a forward direction and 
the slot opens automatically. 

The slot has been very effectively em- 
ployed in connection with the ailerons with 
the auxiliary airfoil placed at the wing tips 
only. In its automatic form, the slotted 
aileron control is a marvel of effectiveness 
and simplicity. Most of the power of 
ordinary ailerons is lost at slow speeds, but 
the automatic slotted aileron control re- 
mains effective well beyond the usual stall 
and introduces no uncomfortable turning 
moments. It is possible with this control to 
descend slowly, on a steep glide, with the 
nose of the machine still above the horizon, 
and to retain perfect control and an even 
keel. The device promises to be a most 
valuable adjunct to safety. 


Varying Pitch Hydraulicaily 


‘HERE is no doubt as to the utility 
of the variable-pitch propeller. It can 
be made to improve take-off, climbing and 
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Section after upsetting, showing 
spreading of the slotted part 


landing characteristics of an airplane. Such 
propellers have been developed in the 
United States, England, France, and 
Germany, have demonstrated the pos- 
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sibility of improved performance and haye 
then been quietly discarded because of 
mechanical difficulties. Perhaps the goly. 
tion lies in the use of a system of hydraulic 
operation. 

We have an analogy in the automobile 
where hydraulically operated whee] brakes 
have come to stay, and where even trans. 
mission by hydraulic appliances is being 
seriously considered. During a discussion 
of Major R. H. Mayo’s paper on “Com. 
mercial Aircraft’ before the Royal Aero- 
nautical Society, several speakers broached 
this idea. It would even appear that one 
or two English firms already are develop. 
ing a hydraulically operated variable-pitch 
propeller. There seems to be a real field 
for inventive ability here. 





A New Fuel 


rise prevention in the airplane is still g 
problem of the greatest importance. One 
solution lies in the use of a non-inflammable 
fuel in engines of the Diesel or modified- 
Diesel principle. Another solution lies in 
the production of a non-inflammable fuel 
which can be utilized in the present con- 
ventional type of aircraft engine. 
According to the Paris office of the Inter- 
national Press Bureau, a Russian engineer, 
Makhoninne, has achieved success in the 
latter direction. By a secret chemical pro- 
cess he is able to convert heavy mineral and 


























Bottom view after upsetting, show- 
ing spread caused by pin 


vegetable oils into a light liquid fuel which 
is non-inflammable outside the engine. It 
can be used in the ordinary carburetor- 
type internal combustion engine and will 
deliver more power for a given weight. 
These claims are said to have been demon- 
strated by a variety of official tests. In- 
formation of a more technical nature will 
be awaited with interest. 





European Skyways 


OWELL THOMAS, author of “With 

Lawrence in Arabia,” dedicates his 
book, “European Skyways” (published by 
the Houghton Mifflin Company) “to all 
who have missed the joys of flight.’ 
Splendidly written, illustrated with Pic- 
turesque photographs from the air, it is of 
interest to the most blas¢ exponent of 
aviation. We like particularly some of the 
titles to the illustrations: “We circle higher 
and higher, gaining altitude in order to 
continue our game of leap frog with the 
Alps;” “To any one fond of eerie grandeur, 
let me recommend a flight above the 
clouds.” 
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Industries From Atoms 


A Department Devoted to the Advancements Made in 
Industrial and Experimental Chemistry 


CONDUCTED BY D. H. KILLEFFER 





Potash from the Dead Sea 


ECENT reports from London indicate 

that the Dead Sea may, in the near 
future, prove commercially useful as a 
source of potash. A government concession 
to develop these deposits is said to have 
been recently granted by the British 
Colonial Office, following an advertising 
campaign of more than 20 years to secure 
a firm to work these deposits. By a natural 
process of solar evaporation, a deposit is 
left from Dead Sea water containing about 
70 percent potash and it is estimated that 
the total deposit contains 2,000,000,000 
tons of potash. 





Distilled Water by Electrolysis 


URE water required for many purposes 

cannot be produced by any of the or- 
dinary methods of purification except that 
of distillation; and this is an expensive 
proposition as measured in energy consump- 
tion. A recently developed process of 
purification utilizing electrolysis and elec- 
tro-osmosis was described before the Ameri- 
can Chemical Society by A. S. Behrman of 
the International Filter Company, and is 
said to produce water of a purity compar- 
able with that of distilled water from that 
containing 250 to 300 parts per million of 
solids at a cost of 75 to 95 kilowatts per 
thousand gallons. This process is applic- 
able to water having as much as a thousand 
parts per million of dissolved solid matter, 
the cost of purification being dependent 
upon the amount of dissolved matter to be 


removed. In describing the process Mr. 
Behrman said: 
“The process consists essentially in 


electrolyzing the water, which is made to 
pass successively through a series of cells 
grouped together very much like a filter 
press. Each cell is divided into three com- 
partments, the middle one for the water 
being purified, the outer ones for the anode 
and cathode, respectively. The compart- 
ments are separated by suitable diaphragms 
which permit the free passage of the ions 
and colloids under the influence of the 
electric current. 

“The water being purified passes from 
the middle chamber of one cell to the middle 
chamber of the next cell by means of a 
siphon or other device, without mixing with 
the water in the electrode compartments. A 
slow, continuous flow of rinse water is 
maintained in the electrode chambers, and 
this water is discharged after one pass into 
a trough. When a current of electricity 
is made to pass through the system, the 
lons (and electrically charged colloids) pass 
from the water being purified, through the 
diaphragms, into the electrode compart- 
ments, where they are discharged. ‘The 
Products of the electrolysis are carried 
away by the flow of rinse water. 

‘The purification of the water undergoing 
treatment is progressive, and the conduc- 
tivity of the water decreases continuously. 

he electrical connections are made in a 


manner to provide successively increasing 
voltage to compensate in a measure for 
the decreased conductivity. 

“If water of extreme purity is desired, 
the electrode compartments of the last 
two cells are rinsed with previously purified 
water. 

“By this process it is claimed that an 
effluent water can be produced equal in 
purity to distilled water, and superior to it 
for some purposes, at a small part of the 
cost for energy required by distillation. A 
number of installations that have been 
operating successfully in Germany and 
Austria for several years, including several 
plants recently inspected by the writer, 
substantiate these claims.” 





Metallic Zirconium 


O rapidly is industry utilizing hitherto 
unusual metals that many investiga- 
tors are kept busy in attempting to isolate 
and purify on an industrial scale all the 
elements known. Metallic zirconium is one 
of the latest to be required by industry and 
a description of its properties given by J. 
H. deBoer, of Holland, in a recent issue of 
Industrial and Engineering Chemistry sup- 
plies the following information: 
Rods of pure metallic zirconium prepared 


specific electrical resistivity at 0 degrees 
Centigrade: is 0.41 x 10* ohms per square 
centimeter and this value falls gradually 
with temperature. 

Zirconium is very resistant to chemicals, 
Hydrofluoric acid is the only known solvent 
for the metal. The metal burns in air at a 
high temperature; very thin filaments can 
be lighted with a match. At high tempera- 
ture it combines with nitrogen, at a dull red 
heat with chlorine, and at about 700 
degrees Centigrade, with hydrogen. As 
carbon, silicon, phosphorus, boron, et 
cetera, all give compounds with zirconium, 
such impurities must be avoided in pre- 
paring the metal by thermal decomposition 
of the iodide. 





Synthetic Methanol, A Ey-Product 


UCH has been said and written of the 

synthesis of methanol from coal gas. 
The process employed in this synthesis was 
first developed abroad, but its application 
here has been rapidly pushed forward. It 
has been used already in the purification of 
the nitrogen and hydrogen mixture from 
water-gas intended for the manufacture of 
synthetic ammonia and now ‘t ir »eing 
applied to the utilization of ‘.e ,aseous 
by-product of the fermentation of corn- 
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Pure water for industrial uses, without the use of distillation, may be ob- 


tained from this apparatus, which uses electro-osmosis. 


by the decomposition of its iodide by heat 
are very ductile and can be hammered, 
rolled and drawn to very thin filaments. 
The rods consist of a number of single 
crystals and have a white metallic luster 
that is not tarnished on long standing. Its 
melting point is 1860 degrees Centigrade. 
When a zirconium filament is heated to a 
white heat in the air, the surface is oxidized. 
After heating in an evacuated lamp the 
metallic luster reappears, but the melting 
point is raised. When the amount of 
oxide is large enough, the filament becomes 
very brittle. The melting point of the oxide 
itself is much higher — 2670 degrees + 
20 degrees Centigrade. The specific gravity 
of zirconium free from hafnium is 6.53. The 


See text at the left 


starch to butanol and acetone. The dr- 
velopments of the process in this country 
have made its application to these uses 
profitable. In a recent editorial in IJn- 
dustrial and Engineering Chemistry, Dr. H. 
E. Howe has this to say of recent develop- 
ments: 

“In the manufacture of butanol by the 
fermentation of corn, a large volume of gas 
is generated—a mixture of hydrogen and 
carbon dioxide. It has long been known 
in technical circles that the Commercial 
Solvents Corporation proposed to make 
the most of this waste hydrogen in the 
fixation of atmospheric nitrogen, and a 
plant which proved capable of producing 
100 percent above its rated capacity was 
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erected and operated for this purpose. 
However, this involved wasting a consider- 
able volume of carbon dioxide and research 
was undertaken to use both hydrogen and 
carbon dioxide for the manufacture of 
methanol. 

“So far as we know, the first commercial 
plant to prepare pure synthetic methanol 
by catalytic reaction between hydrogen 
and carbon dioxide is now in operation 
under this company’s management and 
the volume of American-made synthetic 
methanol has been trebled by this pro- 
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The heart of the nitric-acid plant 

illustrated at the right below. 

Ammonia and air pass over very 

fine platinum gauze, which enables 

the gases to combine to form valu- 
able oxides of nitrogen 


which enables the company to manufacture 
either ammonia or methanol as markets 
and other conditions may require. It is 
to be congratulated upon the successful 
outcome of research which has led to a 
group of patents for the protection of this 
novel process. 

“A reduction in waste has been accom- 
plished and a new source of supply for an 
important solvent found. Doubtless we 
ean look for further progress as a result 
of additional work still in the stage of in- 
complete research.” 


Nitric Acid from Ammonia 


” ITRIC acid produced by the oxida- 
tion of ammonia can now be made in 
any concentration, including fixed charges 
on plant, for at least 30 dollars per ton less 
than it can be made from Chilean nitrate; 
even figured on the basis of two cents a 
pound,” writes Charles L. Parsons in a re- 
cent article in Industrial and Engineering 
Chemistry. ‘‘Fixed nitrogen in the form of 
ammonia is now obtainable for less than 
half the price of nitrogen in Chilean nitrate. 
This, together with otherimportant develop- 
ments in the last 10 years, points to early 
obsolescence of plants producing nitric acid 
by the old processes in America, as well as 
in Europe.” 
In discussing the nitrogen situation with 
respect to Chile, Dr. Parsons said: 
“Chilean nitrate cannot long find place 
in the world’s markets, even should the 
Chilean Government abolish entirely the 
export tax of $10.40 a ton, and they are 
reported to have served definite notice that 
there will be no reduction prior to July, 
1928. This is true not only as a source of 
nitric acid but for its much better under- 
stood use as a fertilizer. The rapid closing 
of plants—70 operating in March, 1926, 
and 28 in March, 1927—and the falling off 
in production—228,490 metric tons in 
March, 1926, to 90,479 metric tons in 
March, 1927—points toward the end. It 
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may be true that the much-advertised new 
Guggenheim process of caliche extraction 
‘will reduce production costs 50 percent,’ 
but this does not mean that delivered costs 
or prices will be reduced likewise, as too 
many have inferred from a cursory study of 
the problem. According to a careful sur- 
vey of conditions, the cost of production at 
the mines is $12.96 per ton of finished 
nitrate. If 50 percent of this is saved by 
a change in process, it means a saving of 
$6.48 only in the cost of laying down nitrate 
at American ports. Authorities familiar 
with the situation and able to judge the 
future, deem a price of 40 dollars, f.o.b. 
consuming point, as about the lowest that 


“ean yield any profit even from the richest 


deposits and best managed oficinas. Under 
financial stress stocks may temporarily go 
a few dollars lower, but such stress would 
also undoubtedly influence the ammonia 
market.” 





Scientific Sewage Disposal 


ROBABLY nowhere else in the world, 

according to Cramer and Wilson of the 
Sewerage Commission of Milwaukee writ- 
ing in a recent issue of Industrial and En- 
gineering Chemistry, is sewage disposed of 
so effectively on so large a scale as in that 
city. The new activated sludge plant 
there is capable of separating 100,000,000 
gallons of sewage per day into practically 
pure water and a dry powder of high fer- 
tilizer value, and with no offense to the sur- 
rounding community. 

“The population of the district served 
by this plant is about 600,000 and the daily 
flow of sewage about 100,000,000 gallons. 
Since the sewage effluent empties into Lake 
Michigan, which is also Milwaukee’s water 
supply, a high degree of purification is 
essential. The water-sewage cycle begins 
with the pumping of the water supply from 
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soon as completed. Our knowledge of the 
best conditions required for aeration, set- 
tling, and filtering is still incomplete. The 
plant is now working very satisfactorily, 
but it is believed that very great savings are 
going to result from research work now in 
progress. The plant, without the sewer 
system, cost about ten million dollars and 
it costs about one million dollars per year 
to operate. The return from the sale of 
fertilizer is about one half million dollars 
per year and it is hoped to reduce the cost of 
operation by one half, making the actual 
cost of operation nil, exclusive of capital 
charges.” 

The success of this plant in the produc- 
tion of fertilizer is the result of the dis- 
covery through research of an entirely new, 
highly efficient method of reducing the mois- 
ture content of the wet sludge from 99 per- 
cent to a value low enough for economical 
drying by heat. This was accomplished by 
careful study and choice of coagulants. 

For the first time in the history of sanita- 
tion, plant food from sewage and trade 
wastes is being converted into a valuable 
and commercially marketable fertilizer ma- 
terial as a result of the practice of new 
coagulating methods in this plant. The 
dried product of the sewage plant, called 
milorganite, contains an average of 4.08 
percent moisture, 5.42 percent total nitro- 
gen and 2.43 percent available phos- 
phoric acid. The demand for it already 
exceeds the supply. 


Control of Corrosion 


A LLOYs consisting of solid solutions of 
4 metals in each other are far better 
than mere mechanical mixtures of various 
constituents, both in resistance to cor- 
rosion and in mechanical strength, accord- 
ing to Walter M. Mitchell of the Central 
Alloy Steel Corporation in addressing the 
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DIAGRAIN OF NITRIC ACID PLANT 

















The nitrogen oxide obtained by the passage of ammonia and air over plati- 
num gauze is absorbed by water to form weak nitric acid, which is later 


concentrated. 


Here is shown the equipment with provisions for formation 


of sodium nitrite in the additional towers so marked 


the lake. In serving the various sanitary 
and industrial purposes the water becomes 
polluted with waste materials, which it 
conveys to the disposal plant, acting as a 
vehicle for carrying all these wastes to one 
designated point. It is the purpose of the 
plant to remove these materials from the 
water, sending it back to the lake essen- 
tially as pure as when it was received. 

“It is too much to expect that a big plant 
working on previously untried principles 
should operate at the highest efficiency as 


Institute of Chemistry of the American 
Chemical Society. 

“A striking illustration of the difference 
in behavior of the two classes of alloys 1s 
given by stainless steel (11.0 to 13.0 per- 
cent chromium, 0.30 to 0.35 percent car- 
bon). In the annealed condition this alloy 
is made up of a solid solution of iron and 
chromium, in which particles of 1ron- 
chromium carbides are imbedded as in 4 
matrix. In such condition the alloy 
neither rustless nor stainless. Heat treat 
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Westinghouse Motor 
equipped with Sealed 
Sleeve Bearings in service 
in large cement plant. 
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Long Life 


N their daily battle against wear, 

Westinghouse motors for general 
purposes defy those elements that 
destroy driving efficiency—worn bear- 
ings and oil soaked insulation. 


Sealed Sleeve Bearings—an exclusive Westing- 
house feature—provide positive protection from 
these sources of troubles. The oil stays where 
it belongs—in the Sealed Sleeve bearings—and 
the insulation remains free from oil. The sealed 
feature also keeps out dust, grit, and other foreign 
materials that grind the life out of the ordinary 
type of bearing. 


A film of clean oil completely surrounds the shaft, thus as- 
suring perfect lubrication at all times. Shocks are easily 
absorbed by the larger bearing area and the cushioning film 
of oil. Since no dust can get in, there is no necessity for 
cleaning out the bearings at stated intervals. Motors 
equipped with Sealed Sleeve bearings have operated continu- 
ously for two years without cleaning and without any appreci- 
able lowering of the oil level. 


Specify Westinghouse Sealed Sleeve Bearings or write for 
complete information regarding the characteristics of these 
bearings. 

Westinghouse Electric & Manufacturing Company 


East Pittsburgh Pennsylvania 
Sales Offices in All Principal Cities of 
the United States and Foreign Countries 


estinghouse 
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ment, which consists in quenching from 
about 1000 degrees Centigrade, dissolves 
the carbides and retains them in solution, 
and in such condition the material is stain- 
less and rustless. Annealing precipitates 
the carbides out cf solution again and the 
material rusts and stains as before.” 





Adherent Metal Plating 


HE careful removal of gases from the 

surfaces of metal before electroplating, 
has been applied commercially to the pro- 
duction of metal films of nickel so adherent 
to the iron base that the combination can be 
rolled, drawn, spot-welded, soldered or 
otherwise fabricated without causing a 
break between the nickel and the iron. 
The electroplating of chromium to such 
degasified iron yields a coating much more 
adherent and thicker than any ordinarily 
obtained. In describing the new develop- 
ment in Industrial and Engineering Chem- 
istry, F. M. Dorsey says of the process of 
degasification: 

“The method for preparing the base 
metal, such as iron or steel, comprises using 
this metal as the anode in a bath of 66 
Baumé sulfuric acid at ordinary tempera- 
tures. The cathode may be either the steel 
tank in which the acid is contained or 
another sheet of steel. This is not, strictly 
speaking, an electrolytic cell and the sulfuric 
acid is not an electrolyte. Neither is it a 
pickling bath, since it removes deeply im- 
bedded foreign materials resulting from 
rolling-mill operations and other matter 
not removed by pickling but which inter- 
feres with good plating. The bath under 
the conditions present further produces an 
extremely fine etching of the metal surface, 
affording innumerable opportunities for the 
crystals of the plated metal to interlock 
firmly with the surface crystals of the base 
metal. Acid of less than 85.4 percent does 
not work satisfactorily, and while fuming 
sulfuric acid could be used, it is imprac- 
ticable to handle acid of a greater strength 
than 98 percent. The commercial 96 per- 
cent or 66 Baumé acid is satisfactory. 

“The electrical characteristics of this cell 
and its operation are interesting. The cell 
may be operated with 6, 12, or 24 volts, 
which may be either direct or alternating 
current, but 12 volts direct current has 
been found both economical and satisfac- 
tory. A resistance must always be placed 
in series with the cell, the amount of the 
resistance depending upon the size of the 
object which is the anode, the earbon con- 
tent of the steel treated, and the exact 
strength of the acid. When the cell is con- 
trolled by current, 50 amperes per square 
foot is usually the best rate; 25 amperes per 
square foot has been found sufficient for 
low-carbon steels, but for high-carbon steel 
such as tool steel the higher current rate is 
necessary. When using direct current the 
cell is always ready to operate, but when 
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using alternating current the steel cathodes 
must first be passivated, using a dummy 
anode. 

“The object, connected as anode, should 
enter the degasification bath with the cur- 
rent on, and the approximate resistance 
necessary for the object must therefore be 
predetermined. This is learned by experi- 
ence and with the help of a test piece. The 
current potential crossing the cell drops at 
approximately three stages. The initial 
current for which the cell is set with resis- 
tance should remain nearly constant for 10 
seconds, then drop to about one third of its 
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Apparatus for heating corrosive 
solutions by means of electricity, 
described below and at right 


original value. It should then drop slowly 
during the next 45 to 65 seconds to about 
one tenth of its original value. Thereafter 
the current should drop still lower but more 
slowly, coming to substantially zero at the 
end of three minutes. 

“As in other electroplating operations, 
the object must be prepared before degasi- 
fication. In practice it is put through all 
the cleaning operations of the established 
plating art. The degasification cell does 
not attack appreciably or remove any oxides 
or rust, which makes it necessary to use the 
ordinary pickling bath. Excessive grease is 
removed by washing with benzene or other 
solvents. Traces of grease are then re- 
moved in the alkali electric cleaner.” 


Electrical Heating of Corrosive 
Solutions 


HE heating of corrosive solutions is 

frequently accompanied by serious 
corrosion of the containing vessel or by a 
serious loss of heat because of the vessel’s 
heat insulating effect. In a recent article 
in Industrial and Engineering Chemistry, 
G. Angel of Bohus, Sweden, suggests the 
use of internal electric arcs so that it 
would be unnecessary for heat to penetrate 
the containing vessel. He says in part: 

“The figure shows an iron tank lined 
with acid-proof tiles, although any kind of 
vessel resistant to the action of the liquid 
may be used. In the center are placed 
two electrodes of graphite or other suitable 
material, surrounded by pipes of chemical 
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stoneware or fused quartz glass. In their 
upper ends rough asbestos packings are 
placed. 

“After the current is turned on the pipes 
quickly become filled with vapor, so that 
the electrodes are in contact with the 
liquids only at their ends. Owing to the 
high current density at these points, 
lighting ares begin to burn. Either direct 
or alternating current, one-phase or three. 
phase, can be employed. If direct current 
is used and the tank is of a conducting 
material, only one central electrode jg 
necessary, for the vessel itself can be used 
as the other. In that case it is advisable 
that the vessel be connected with the 
negative pole of the generator in order to 
diminish corrosion. This arrangement 
makes it possible to employ a cheaper non- 
resistant material for the vessel. A suf- 
ficiently high negative potential may be 
maintained, however, as long as the vessel 
contains liquid and this should be care 
fully washed out afterwards. 

“The energy consumption and _ heat 
evolution are easily regulated by moving 
the electrodes in the pipes forward or 
backward, thus increasing or decreasing 
the current strength.” 





High-Temperature Whitewash 


wy Sree to be used in im- 
proving the appearance of brick- 
work in boiler settings and other places 
where it is subject to heat has been de- 
vised by Arthur, Mitchener, and With- 
row of the Ohio State University. They 
recommended the following procedure in 
describing their work in a recent issue 
of Industrial and Engineering Chem- 
istry: 

“Prepare a thin slurry by stirring 
finely ground lime into five gallons of 
water. Slowly add, with stirring, five 
pounds of salt, five pounds of plaster of 
Paris and one half pint silicate soda. 
Apply immediately with a paint brush 
to brick work. Addition of the silicate 
too quickly or in excess will cause the 
slurry to become thick and useless as 4 
paint. 

“Such a wash was made and applied 
to the side walls and ports of an 800- 
ton regenerative glass furnace with ex- 
cellent results. It was found much more 
desirable to apply two thin coats rather 
than one single heavy coat. The amount 
of wash required depends on the char- 
acter of the clay surfaces.” 





Cost of Corrosion in Gasoline 
Manufacture 


ORROSION in the petroleum industry 
adds nearly one cent a gallon to the 
cost of gasoline, according to estimates 


(Continued on page 273) 
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Comparisons of treated and untreated plated metals. 


magnified 1000 times. 


At left is untreated cold-rolled steel with .002 inch plating, 
At right is a treated sample with same thickness of plate, under same magnification 
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Applied Science for the Amateur 


A Department Devoted to the Presentation of Useful Ideas. 
Material of Value to All Will Be Found Here 


CONDUCTED BY A. P. PECK 








Outdoor Tractor Model Airplane 


TARTING with our November, 1927, 

issue, we have been publishing a 
series of articles on the construction of 
model airplanes. These have been pre- 
pared by the Playground and Recreation 
Association of America, and are repro- 
duced here, together with illustrations, 
by their courtesy. 

To those who have not foliowed this 
series, we would suggest that they look 
up the former articles, because in them 
will be found many points of importance 
that are not repeated in these more 
specific articles—The Editor. 


RACTOR models are not used as exten- 
sively as pusher models for the reason 
that they are hard to balance in flight, and 
do not possess the same dynamic qualities. 
However, when properly adjusted, they fly 
very prettily and are often considered as 
the better type because they have but one 
power plant and a simpler fuselage and are 
therefore lighter and easier to build. In ad- 
dition they more nearly resemble the man- 
carrying airplanes than do the pusher 
models. 
Material: 
Fuselage. 
1 piece balsa wood 46'4 inches by 
three quarters of an inch by three 
sixteenths of an inch for motor stick. 
Empennage or tail surfaces. 
1 piece bamboo 24 inches by one 
sixteenth of an inch by one sixteenth 
of an inch for stabilizer outline. 
1 piece bamboo nine inches by one 
sixteenth of an inch by one sixteenth 
of an inch for stabilizer cross brace. 
1 piece bamboo 19 inches by one six- 
teenth of an inch by one sixteenth of 
an inch for rudder outline. 
1 piece balsa wood one eighth of an inch 
by one sixteenth of an inch by four 
inches for rudder brace. 
1 piece balsa wood one eighth of an 
inch by one sixteenth of an inch by 
two inches for rudder brace. 
2 pieces balsa wood one eighth of an 
inch by one sixteenth of an inch by 
three inches for rudder brace. 
Wing. 
l piece spruce or pine 40 inches by 
three sixteenths of an inch by one 
sixteenth of an inch for spar. Two 
pieces balsa wood 36 inches by one 
eighth of an inch by one sixteenth of 
an inch for edges. 
1 piece bamboo nine inches by one 
eighth of an inch by one sixteenth 
of an inch for wing ends. 
19 pieces balsa five inches by one half 
inch by one sixteenth of an inch for 
ribs. 
Power plant. 
1 balsa propeller blank 11 inches by 
one inch by one inch. 
3 cans or rubber guides. 
1 plain shaft and 2 washers. 
1 nail propeller bearing. 
1 tail hook. 


1 “‘S’”’ hook. 

24 feet of one eighth inch by one 

thirty-second of an inch flat rubber 

thread. 2 election rubbers. 

General. 

Japanese tissue paper for wing cover- 

ing, Ambroid, thread, 2 wing clips, 

banana oil. 
Construction; Fuselage and Empennage: 
The motor stick is tapered from three 
quarters of an inch wide in the center to 
three sixteenths of an inch square at the 


and the three cans which are placed nine 
inches apart, and the nail propeller-bearing 
which is attached to the front of the motor 
stick. The propeller is carved in the manner 
described in the December, 1927, issue, 
The shaft is inserted, washers are put on, 
and the propeller attached to the fuselage 
through the bearing. 

The rubber thread which supplies the 
power is looped into eight strands and 
attached to the model by means of the 
“S” hook at the rear end and, after passing 
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ends, after which it is smoothed with sand- 
paper and given a coat of banana oil or 
“dope” to strengthen it. The rudder out- 
line is next bent from the bamboo intended 
for that purpose and attached to the rear 
of the stick (either end). The balsa rud- 
der braces are next ambroided in place 
with their flat dimension longitudinal. 
The stabilizer brace is now fastened on 
the under surface of the motor stick, ‘our 
inches from the back of the rudder, aiter 
which the stabilizer outline is bent from 
the 24-inch length of bamboo, and am- 
broided to the motor stick and brace. These 
surfaces are now covered with Japanese 
tissue paper. To do this, paint the frame 
of the rudder with banana oil and care- 
fully apply the paper, pressing it over the 
sticky frame to make it adhere. After the 
whole rudder has been covered, being care- 
ful to leave no wrinkles, the excess paper is 
trimmed off with a razor blade, and the 
fuzzy edges fastened with banana oil. 


The stabilizer is next covered on the under 
surface in the same manner. 

The next step is to attach with thread 
and ambroid the tail hook, which is of 
special pattern indicated in the drawing, 


through the cans, to the shaft hook at the 
propeller end. 

Wing: The pine or spruce spar is cut in the 
center and rejoined at an angle as indicated 
in the detail drawing. It should be at such 
an angle that the ends will be two inches 
from the horizontal, as shown in the front 
view. This upward slanting angle is known 
as ‘“‘dinedral,” and imparts steadiness to 
the model’s flight. Too much angle causes 
rolling and consequent loss of speed, so the 
model maker should be careful to make this 
angle accurate. The two balsa edges are 
bent to the same angle, but it will not be 
necessary to cut and rejoin them. They 
can be bent enough by either heating over 4 
flame or by steaming. 

The ribs are cut to the shape shown, and 
cuts made in the places indicated for the 
spar and edges. These ribs may be cut 
two ways. Either procure the balsa wood 
in thin slats and cut each one to the shapé 
or saw out a block having a profile of the 
wing rib shape and slice off thin sections 
on 4 circular saw or with a hand saw. 
the former method is used, it would be best 
to make a tin template of the wing ri® 
shape and use this as a guide in marking 
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out the ribs. When the 19 needed ribs are | Ry 
made they are assembled on the spar two ; j ) 
inches apart, using ambroid to cement the | ; } f ¢ 
joint. ; ; | fF | 
Before the ambroid sets, the ribs and | & 34 S 
spar should be laid on a perfectly flat sur- | it: Z ? 
face and carefully trued up so that all rib | ; ad { 
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noses and tails are in the correct angle and 
line. After this, the two edges are am- 
proided on. The wing end piece of bamboo 
js bent to a semi-circular shape and care- 
fully split in half to form two identical ends. 
These are ambroided to the edges and spar, 
carefully recessing the juncture of the 
end and edge to form a continuous line 
without humps. 

This frame is now covered on the bot- 
tom, starting from the center section. 
After that is smoothly done, proceed with 
each adjoining section until the whole wing 
iscovered. Next cover the top in the same 
manner, One large piece of tissue paper 
is used for the wing, and after all of the 
sections are covered, the excess is trimmed 
of. The wing clips may be fastened to the | 
wing frame either before or after cover- | 
ing. In either event, a good strong joint 
must be made. The longer clip is fastened | 
tothe back (pointed) edge and the shorter | 
clip to the front. 

Assembly and Flying: The wing is fas- 
tened to the motor stick by means of the 
wing clips, placing the wing near the cen- 
ter. The model is balanced by launching it 
gently on the air, without power, and not- 
ing whether it glides properly. If it dives 








This model biplane was con- 
structed by Edward Wilker. He 
writes that he has flown it success- 
fully for a distance of 200 feet 


too steeply, the wing is moved forward 
orinelined steeper. If the model climbs too 
tapidly, and tends to stall, slide the wing 
backward or decrease the inclination. The 
proper method is to incline the wing but 
slightly, about 3 degrees should be enough, 
and find the point where, with this in- 
clination, the wing balances the model. 

After the model is balanced, wind the 
propeller about 1000 times (200 turns of a 
1 winder) and launch it into the wind. A 
good method to use ‘1 launching this type 
of glider is to hold the model horizontally 
over the head, and release the propeller, 
then cast the model gently forward. If 
the model dives or climbs too much, make 
corrections as for the glides. This model 
should be capable of a duration of at least 
two minutes, 





Golf-Ball Marking 


FoR placing individual markings on golf 

ls, any good brushing lacquer, such 
4 dueo, may be employed. Spots of this 
may be placed in the mesh or dimple mark- 
ings of the ball and arranged in any pattern 
esirable for ready identification. The dur- 
ability of the lacquer is demonstrated in a 
graphic manner after many holes, when it is 
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cA miracle of stee 


O greater tribute can be paid to the Hyatt Roller Bear- ' 


ing, and its anti-friction properties, than the confidence 
with which all Industry is using it for the brute tasks. 

Giant steel mill equipment, with its extreme demands, 
huge cranes, steam shovels, railroad journals, and the vari- 
ety of conveying, mining, farming and automotive equip- 
ment are depending with unwavering satisfaction on the 
easy turning Hyatt rollers to carry the loads smoothly, 
unflinchingly, permanently. 

Practically frictionless and wearproof, the Hyatt bearing 
is aptly termed “‘Industry’s Miracle of Steel.”” Many of the 
first Hyatts built are still going strong, after 37 years of 
flawless performance. 

Hyatt installations save power and lubricant. They give 
longer life to gears, belts and the entire equipment, wher- 
ever applied. They help reduce labor costs, shutdowns 
and delays. They improve production and output. 

Leading manufacturers in every line have adopted Hyatt 
Roller Bearing as standard applications in their own plant 
equipment as well as in the products they build. 

There is security in that familiar phrase—“Equipped 
with Hyatt Bearings.” 


HYATT ROLLER BEARING COMPANY 


Newark Detroit Chicago Pittsburgh Oakland 


HYATT 


ROLLER BEARINGS 
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Strays From the Ether 


A Monthly Review of the Progress Made In All 
Branches of Radio Communication 


CONDUCTED BY ORRIN E. DUNLAP, Jr. 


New Power Tube Has 
Economical Filament 
NEW radio receiving tube, known 
4 as the CX-112-A, having the same 
electrical characteristics as the CX-112, 
but which uses only one-half of the fila- 
ment current, thus affording greater 
economy of “‘A”’ battery current, has been 
introduced by E. T. Cunningham, Inc. 
The new tube consumes only 0.25 amperes, 
which is equal to that used by the general 
purpose amplifier CX-301-A. Thus no 
change in the control rheostat is necessary 
when this tube is substituted for a 201-A 
in the set. 

The oxide-coated filament used in this 
tube is similar to that of the CX-112, but 
refinements in tube design have made 
possible the retention of all the good 
qualities and high efficiency of the latter 
tube but with a reduction to one half of 
the filament current required for efficient 
operation. 

The filament operates at a dull red 
temperature and best service is obtained 
when it is operated at the rated filament 
voltage of five volts. The filament is 
M-shaped and is the same length as that 


used in the CX-112, keeping the plate 
resistance and amplification constantly 
unchanged. 


The CX-112-A is said to be an efficient 
and quiet tube. The relatively heavy 
filament and rigidly supported elements 
result in unusual freedom from the micro- 
phonic action which generally comes from 
acoustic feedback from the loudspeaker. 

This feature makes the tube desirable 
for use in consoles having built-in loud- 
speakers. The contention is that the low 
plate resistance makes for better repro- 
duction of the lower frequency tones, and 
therefore affords more realistic reproduc- 
tion. 


Reflectors Are Efficient 
[oust have often been expressed by 
some experts as to whether or not the 
reflectors and directive aerials used at the 
Marconi beam stations were fulfilling any 
useful purpose. 

The tests over long distances have al- 
ready shown that the use of beam aerials 
and reflectors at both ends results in a 
signal strength which, from careful mea- 
surements, C. S. Franklin, Marconi’s 
right-hand man, estimates to be on the 
average about 100 times greater than that 
obtainable with non-directional transmit- 
ting and receiving aerials utilizing the 
same power. 

It is pointed out that since the increase of 
strength of the received signals rises in 
proportion with the square root of the 
power of the transmitter, it is easy to 
estimate that in order to obtain signals 
100 times the strength, it would be neces- 
sary to use 10,000 times the energy and, 
hence, as the power supplied to the anodes 
of the tubes is 20 kilowatts, it would be 





necessary to use the impossible and absurd 
power of 200,000 kilowatts with the 
ordinary all-around radiating and receiving 
stations to give the same average strength 
of signals at the receiving end, if suitable 
reflectors were not employed. 


Radio and Weather 


RAIN and low-pressure areas do not 
necessarily mean that radio reception 

will be poor while the storm hovers in the 
vicinity of the receiving set, according to a 
thorough study made over a period of four 
years by L. Dobler, of Baltimore, Maryland. 
“It has been my custom to listen in on 
NAA, Arlington, Virginia, each night at 
10:05 o’clock,”’ said Mr. Dobler, ‘‘and then 
make a small map, plotting the high and 
low-pressure areas in accordance with the 
barometric pressure of various cities as 
sent out by Arlington. Then I watched 
the corresponding behavior of signal 
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and weather near Baltimore, Maryland, 
and in the mountainous regions of the 
Shenandoah Valley of Virginia, it is 
surprising to note that ideal reception jg 
often accompanied by east and northeast 
rains, with an area of high barometric 
pressure covering the north and northeast 
portions of the United States, while a low- 
pressure area is advancing from the south. 
west, causing an inflow of damp air from 





the Atlantic Ocean. Such is’ a radio 
fan’s paradise!”’ 
Noctovision 


OHN L. BAIRD, the young Scottish 

television experimenter, has succeeded 
in sending pictures of objects in motion 
across a space of 200 miles. He calls it 
“noctovision,”’ because the subject to be 
transmitted sits in darkness as far as the 
human eye is concerned. The transmitter 
in London was connected with the receiver 





John L. Baird and his “‘noctovisor,’’ which sends images c~er telephone 


wires and by radio, yet uses no visible light. 


The subject to be ‘‘sent”’ 


sits in total darkness, to the human eye, and is bathed in infra-red rays 


strength of broadcasting stations and the 
directions from which the signals came. 
I have done this for four years. My chief 
contention is that rainy, snowy, or foggy 
nights with low barometer have afforded 
some of the best broadcast reception. A 
summary of my log of the past four years 
bears this out. 

“It seems to be the general opinion of 
radio fans that a night must be clear or 
cool, as the season may be, for superior 
reception, especially over long distances. 
As a matter of fact, many of these clear, 
cold nights have been accompanied with 
crashes of grinder static and with signal 
strength greatly reduced,” he said. 

“In looking over logs of radio reception 


in Leeds by wire lines. Infra-red rays 
play an important part in the noctovision 
system. 





Voltmeter Designed for 
“*B”’ Eliminators 


LARITY and volume of reproduction 

depend to a great extent on the ad- 
justment of the “B” voltage. Too high 4 
“B” voltage for the radio frequency stages 
will make the set oscillate, and too low 4 
“B” voltage for the radio-frequency stages 
will produce distortion. “B” eliminators 
have made a deep inroad into the radio 
field because they constantly deliver proper 
voltages to the tubes of the receiving 
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when properly adjusted for the load on the 
set. 

“B” eliminators cannot be correctly 
adjusted by using an ordinary voltmeter 
alone. The inherent characteristics of the 
“RB” eliminator make it impossible to 
obtain an accurate reading of voltage 
with meters having a resistance of less 
than 750 ohms per volt. The voltage 
supplied to the tubes is dependent upon 
the total current supplied by the ‘B” 
eliminator. As the current is small, it is 
essential to use a voltmeter that draws 
only a small percentage of this current. 
To meet this need, the Westinghouse 
Electric and Manufacturing Company 
has introduced a high-resistance voltmeter 
that requires only one milliampere to ob- 
tain full-scale deflection of the pointer. Or- 
dinarily commercial voltmeters require 10 
to 20 milliamperes for full-scale deflection. 
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General Eiectric Company 
This marine transmitter is the 
first designed to use one of the new 
four-element tubes, thus affording 
simplicity of operation. Arrow 
points to the new tube 





International Programs 


N American invasion of the British 
ether and counter-attacks by broad- 
casts from England are being planned by 
the National Broadcasting Company co- 
operating with the British Broadcasting 
Company. Short-wave transmitters will 
be used to span the sea. 
_ “It is necessary that the tone quality of 
International broadcasting shall be very 
high to avoid difficulties in understanding 
a foreign language or even the same 
language spoken with a different accent 
or intonation,”’ said Dr. A. N. Goldsmith, 
who is in charge of the development work 
here. “Furthermore, the international 
broadcasting of important events must 
Occur accurately on schedule. And finally, 
a a permanent institution, jnternational | 
broadcasting must be in all other respects 
practically up to the level of the best| 
local broadcasting. 
“We propose an intensive experimental 
and development program to accomplish | 
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Or Swords. 4 


Western Electric for telephones 


The swordsman of old gloried in the excel- 
lence of a Damascus blade. So, through the 
ages some one product of a craft has been out- 
standing. ‘Today with telephones it is Western 
Electric. 


Most of the readers of this advertisement have 
never used any other make of telephone. The reason 
for this takes you back half a century, when many 
manufacturers were making telephones and the Bell 
Company selected Western Electric for sheer merit. 


Because of this relationship with the Bell System, 
Western Electric has been able steadily to improve its 
product. Engineers of your telephone company, alert 
to better the service, work hand in hand with engineers 
of Western Electric, eager to produce thes superior 
equipment needed. 

Thus your telephone makers are edging up on 
perfection. 


Western Elseciric 


Purchasers. .Manufacturers... Distributors 


SINCE 

1662 
FOR THE 

SELt SYSTEM 
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these results, but we are unable to give 
any present guarantees of service. The 
program will include the erection of a 
powerful short-wave relay broadcasting 
transmitter in England, the installation 
of a special short-wave relay broadcasting 
receiving station in England, and the 
systematic utilization of similar facilities 


in the United States. 
“We believe that ultimately short-wave 
permit 


development is likely to inter- 























Tube unit in last stage of 50-kilo- 


watt transmitter at 3XN. Note 
water-cooling system and_ the 
coiled-tube jacket around base 


national broadcasting. We are so hopeful 
of such a result being possible that we 


regard the Anglo-American relay broad- 
casting development plan as not only 
justified scientifically but also humanly 


necessary as a step toward another close 
bond of communication between the 
peoples of England and the United States. 

“Our transmitter will be directional 
like the Marconi beam, and several wave- 
lengths probably will be employed,” said 
Dr. Goldsmith. ‘‘We want to have our 
programs rebroadcast in other countries as 
well as in England. It will probably 
require several months of testing before 
we can determine the best time of day to 
put foreign concerts on the air. Of course 
we cannot guarantee reliable service at 
first. We must contend with static, fad- 
ing, the sunset band and time differences. 
If it were a question of wireless telegraphy 
we could be sure that the service would be 
satisfactory, but telephony is a different 
and more delicate enterprise. 

“However, we are vePy hopeful,” he 
added. ‘‘With good luck we may be able 
to rebroadcast Britisl? programs by March. 
We are sailing on an uncharted sea on a 
bold adventure with the eyes of two con- 
tinents carefully watching us. We hope 
for success.” 





Little Fluctuation in New 
York Current 


HE much discussed fluctuations in 

New York’s source of alternating cur- 
rent are somewhat exaggerated, according 
to the Service Department of the Radio 
Receptor Company. Recent tests have 
proved that in no case did the voltuge 
drop lower than 100 volts, nor was there 
any reading recorded above 125 volts. 
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It is pointed out that such differences in 

the line output have no appreciable 

difference in the loudspeaker’s output. 
On the other hand, alternating current 


line fluctuations outside of New York 
are a problem that causes eliminator 
manufacturers no little concern. Read- 


ings have been reported ranging anywhere 
from 80 to 140 volts, and in many cases 
often going above or below those figures. 
No Radical Changes 

EMARKABLE progress has been made 

in radio during the past year but 
there are no radical changes in the funda- 
mental principles, according to R. H. 
Manson, chief engineer of the Stromberg- 
Carlson Telephone Manufacturing Com- 
pany. 

“The advances of the past year have 
not been marked by any fundamental 
changes in principle, but rather in refine- 
ment in design and improvement of effi- 
ciency,’”’ said Mr. Manson. ‘‘Not only in 
receiver design has this been true but also 
in the transmitter field. The quality of 
music broadcast today is of a finer purity 
than that of the programs radiated a year 


Synchronizing Stations 
H. CALDWELL, Federal Radio Com- 
* missioner, says that there is hope 
for relief in the broadcast congestion 
through the synchronization of a number of 
transmitters on a single channel. He calls 


attention to the fact that there are three 
ways in which this may be accomplished. 

“The first method is wire control for two 
or more stations from a common source,” 
“This plan offers an 
very serious 


said Mr. Caldwell. 


economic solution of the 
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the control room. By the zero beat method 
the local station is synchronized with the 
distant station. This system is being 
used successfully at WDRC, New Haven, 
Connecticut, to eliminate a heterodyne 
howl previously caused by the 5000-watt 
transmitter of WAIU, at Columbus, Ohio, 

The third method is for broadcasters to 
use matched crystals, maintained under 
standard temperature at the two or more 
stations to be synchronized. 


Short Waves Require Smaller 
Reflector 


N ARCONI reports that he has proved 

by calculations confirmed by ob. 
servations that the directional effect of a 
radio reflector at a short-wave beam 
station is a function of its dimensions in 
relation to the wavelength employed, 
Hence it follows that the dimensions of the 
reflector can be reduced proportionately 
to that of the wavelength and, therefore, 
that the cost is much lower and the space 
occupied much smaller for wavelengths of 
say 20 meters, than for wavelengths of 90 
or more meters. 





New Use for Vacuum Tubes 


ACUUM tubes, developed primarily 
for application in the field of radio, are 
now used in an entirely different field, being 
employed in a synchroscope for indicating 
whether or not widely separated power. 
generating machines are in step before the 
output of all the machines may be pooled 
in a common supply. The vacuum-tube 
synchroscope gives a direct and immediate 
indication of whether incoming machines 
are running too fast or too slow, and shows 
the difference in speed. 
At the present time, throughout the 














Power-supply in the experimental broadcasting’ station, 3XN, located at 


Whippany, New Jersey. The tubes 
which, when opened, break the 
problem of chain program operation, 


where 20 to 40 channels are sometimes 
tied-up with the identical program.” 
The second method of synchronization 
suggested by Mr. Caldwell utilizes a 
receiving set installed 10 miles from the 
transmitter to be synchronized. On this 
set the incoming carrier wave from the 
distant station on the same channel is 
picked up and sent by telephone wire to 


are reached through the windows, 
circuits, protecting the operator 


country, isolated power plants are con 
solidating their resources in great central 
organizations. With such consolidations 
and the attendant economies in operation, 
it is possible to tie-in a great number of 
generating plants, and this pooling 
generated power permits the service of @ 
great territory from a single system. 
Prior to the development of the vacuum- 
tube synchroscope, the “‘timing’”’ or syD- 
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chronizing of a group of generating stations 
was accomplished by means of potential 
transformers. This method was effective 
put expensive; and this new application of | 
the vacuum tube has been developed to} 
meet the new conditions. 

The first installation of this new type of 
equipment was made by the General Elec- 
tric Company at the Menands substation | 
of the Adirondack Power and Light Cor- 
poration, near Albany, New York; the 
second was rnade on the system of the 
Metropolitan Edison Company of Read-| 
ing, Pennsylvania, and the third installa- 
tion is now being made at Ocoee Plant 
No. 1 of the Tennessee Electric Power Com- 
pany, 60 miles from Chattanooga. Three 
120,000-volt transmission lines from this 
station supply power to Knoxville, Nash- 
ville, and Chattanooga. 


How Many Hours Do 
Radio Fans Listen? 

IME as an element which has to be 

considered in the production of power 
equipment for radio operation is a vital 
factor, according to the Socket Power 
Committee of the Radio Division of the 
National Electrical Manufacturers’ Asso- 
ciation, which has issued information show- 
ing how long people listen to the radio in a 
given week. 

The study, which is based on the per- 
cent of listeners using radio receivers in 
excess of any given number of hours per 
week, shows that about one tenth of one 
percent of all radio listeners use a set ir 
excess of 140 hours each week, 1 percent 
use it in excess of 100 hours, 10 percent 
in excess of 50 hours, 20 percent in excess 
of 45 hours, 30 percent in excess of 35 
hours, 50 percent +in excess of 38 hours, and 
80 percert more than 30 hours. 

The makers of batteries, tubes, charging 
units and like material are represented on 
the Socket Power Committee which made 
this study, and were interested in the collec- 
tion of information to guide them in the 
proper design of material which would, 
when installed, adequately supply the set 
with sufficient power, with the minimum 
outlay of equipment, but with sufficient 
Treserve capacity so that unusual demands 
upon the receiver might be made from time 
to time as required. 





Tuning-In Pictures 


TELEVISION expert recently said 
that he had succeeded in tuning-in 
pictures with an ordinary broadcast re- 
ceiver. The incoming currents were con- 
verted into picture form by a comparatively 
simple apparatus used in conjunction with 
the receiver. He said that it was amusing, 
because as he tuned the receiver he could | 
vary the appearance of the countenance | 
any way he desired by merely adjusting the | 
tuning dial. 
“It was just a stunt to see ‘how badly’ | 
Wwe could do it,’”’ he said. 








Why the Ether Was Invented 


HY was the ether invented? Ac-| 
> cording to Dr. Michael I. Pupin, 
the ether was invented for the purpose of 
explaining the transmission of light through 
space, particularly through that part of | 
Space, which, like inter-stellar space, 
contains no ordinary matter.” 

Dr. Pupin, in describing the birth of | 
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wood 


Wel 
| Ware 


Early in the 17th Cen- 
tury there lived in Eng- 
land a family of potters 
known for their skill in 
manufacture. In 1730 
there was born into this 
family Josiah Wedgwood 
who not only became a 
most skillful modeler of 
clay but, by adding a 
touch of artistry to hig 
work, made for himself a 
niche in the hall of fame 
that will carry his name 
down the ages so long as 
the present civilization 
lasts. At ten he made pot- 
tery. At thirty he created 
the most beautiful designs 
to be found in all Europe. 
No woman lives who does 
not know the name and 
what it means. 


No collection is com- 
plete without its piece of 
Wedgwood Ware. In Eng- 
land, today, the name is 
being perpetuated by de- 
scendants who carry on in 
the creation and produc- 
tion of pottery—of Wedg- 
wood Ware. 


Some names begin by being 
nerely tags to identify a pro- 
duct and are soon forgotten. 
Other names, like Wedgwood, 
acquire through years of super- 
lative merit in the product 
itself a personality, a definite 
measure of value that is quickly 
recognized. Such a name is 


COS 


It is accepted as the standard 
of excellence and value in the 
manufacture and 
employment of instruments for 
indicating, recording and con- 
trolling temperature in the home, 
in the office, in the hospital, 
in the factory. 


invention, 


In industry alone the name 
Tycos means a Sixth 
which makes possible the cor 
rect and efficient application of 
the five senses—sight, hearing, 


Sense 





“ll, taste, touch Tycos on 
‘emperature Instruments 1s the 
same as Wedgwood on pottery. 











-Nameszand what they mean 


“| 






The very existence of pottery, or the indus- 
try of ceramics as it has come to be known, 
depends on three things: the important natural 
properties of clay that permit it being kneaded 


and moulded when moist, of being converted, . 


when fired, into one of the most indestructible 
of ordinary things, and the correct application 
of heat in the firing process. 

In the manufacture of common brick or 
priceless vases, great pipes for water mains or 
small household utensils, the application of 
heat during the firing process has been stand- 
ardized by the employment of 7'ycos Tempera- 
ture Indicating, Recording and Controlling 
Instruments so that guess work is eliminated, 
waste is practically unknown, quality is con- 
stant and the finished product can be depended 
upon to meet all the exacting requirements for 
which it is intended. 

Wherever and whenever heat is a factor, 
there is a 7ycos Temperature Instrument to 
indicate its presence, to record its fluctuations, 
to control its application. 


Lycos tenets 


INDICATING - RECORDING - CONTROLLING 











Office Thermometers 


An aid in promoting hu- 
man efficiency. 


Bath Thermometers 
To enable you to get the 
most good from your bath. 


Home Sets 

Bake Oven Thermometer, 
Candy Thermometer, Su- 
gar Meter. ‘The secret of 
accurate results in cooking. 


Wall Thermometers 

To help you maintain a 
temperature in your house 
conducive to good health. 


Quality Compasses 
‘To show you the right way 
in unfamiliar country. 


Fever Thermometers 
A necessity in every home. 


Stormoguides 

Forecast the weather 
twenty-four hours ahead 
with dependable accuracy. 


Hygrometers 

To enable you to keep the 
humidity of the atmos- 
phere in your home correct 
at all times. 


FOR THE MEDICAL PROFESSION 


Sphygmomanometers, Pocket and Office types. Urinalysis 


Glassware. 


Fever Thermometers. 


Taylor [Instrument Companies 


ROCHESTER. N. Y., U.S.A. 


CANADIAN PLANT 
TYCOS BUILDING 
TORONTO 


MANUFACTURING DISTRIBUTORS 


IN GREAT BRITAIN 


SHORT & MASON, LTD. LONDON 
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radio, explained that a ray of light as it 
strikes our eye is fundamentally identical 
with the radio signal as it comes in on a 
receiving set. 

“The motion of electrons,” he said, ‘the 
ultimate granules of electrical charges, is 
the origin of these messages. The only dif- 
between the broadcasting method 
employed in radio today and the method 
of the stars is this: In radio a practi- 
cally number of electrons is set 
in vibratory motion along the conduct- 
ing wires of the antenna at the trans- 
mitting station, each electron moving in 
unison with every other electron. This 
is called co-ordinated motion of an enor- 
mously large number, or swarm, of elec- 
trons. The waves of electrical force sent 
out by luminous 
inating in the motion of single electrons, a 
very large number of them to be sure, 
but each electron moving individually all 
in its own way paying no attention to the 
motion of its neighboring electrons. This 
is non-co-ordinated electronic motion.” 

When asked how electrons came into 
being, Dr. Pupin said, “I do not know, 
but I believe they were created by God. 
And if you ask me why He created them 
I would say for the purpose of supplying 
Him with building stones for the con- 
struction of the physical universe, in- 
cluding the earth and all organic life 
upon it.” 


ference 


infinite 


bodies are waves orig- 


Static Cure Suggested 


RADIO fan in 
A this of 


means 


Venezuela suggests 
conquering _ static: 
“It occurs to me that the actual sound 
entering the microphone should be ampli- 
fied a certain number of times, say 100 
times. It follows that without necessarily 
increasing the power used for broadcasting, 
the sound received would be 100 times 
increased. Now, since static apparently 
is produced by waves of some sort orig- 
inating outside the sending station, the 


static would form a small part of the 
sounds received—it would be drowned 
out!” 


The best way found so far for overcom- 
ing the effect of static is to broadcast 
with high-power outputs so that the 
programs are above the level. 
Static interferes with reception of a low- 
powered transmitter much more than 
one that radiates 50 or 100 kilowatts. 


noise 


Wired Radio Again! 


T is the opinion of Major General George 

O. Squier, former chief of the Army 
Signal Corps, that electric light and power 
companies will soon begin experimenting 
on a larger scale than ever before with 
wired wireless (distribution of radio pro- 
grams over wires) and that the future not 
only will see city dwellers getting their 
programs through electric light 
but also from telephone wires. 

Certain which heretofore 
have been indifferent to this system have 
now changed their attitude, the General 
contends. 

“Present-day radio sets are excellently 
adapted to places and broad- 
casting over wires ought not to hurt their 
sales, but because of the steel in building 
structures these sets do not work as well in 
cities as in the country,’’ General Squier 
explains. 

“If, then, radio can be brought to the 
city listener via the electric light or tele- 


sockets 


companies 


isolated 
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phone wires, interference and static will be 
eliminated, there will be no fading, no 
winter and no summer season, and the 
‘monophone,’ which is the name I have 
given to the device which receives these 
broadcasts via wire, will be just as reliable 
as the telephone. 

“T hit upon the name ‘monophone’ be- 


The Heavens in March 


By PROF. HENRY NORRIS RUSSELL, Ph.D. 


>. 
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cause the telephone has to do with a two. 
way conversation—A talks to B and B 
talks to A—but broadcasting is a one-way 
affair. The ‘monophone’ is attached to 
either the electric light or the telephone 
and in turn loudspeakers or headphones 
may be attached to the ‘monophone’ 
as desired.” 






At 11 k At 9 o'clock: Apr. 7. 
At 1044 k Southern! Horizon At 814 o'clock, Apr. 14. 
At10 «¢ wk: Mar. 23 At 8 o'clock: Apr. 22. 


At 914 o'clock 
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NIGHT SKY: MARCH AND APRIL 


The Heavens 


HE winter coustellations are now far 

down in the west, Canis Major, Orion 
and Taurus low, and Canis Minor, Gemini 
and Auriga higher. Perseus is low in the 
northwest and Cassiopeia in the north. 
Draco is high in the northeast and Ursa 
Major higher, extending to the zenith. 
Boétes and Corona are in the east, Virgo 
and Corvus in the southeast and Leo and 
Hydra in the south. 

The Planets 

Mercury is a morning star all through 
March and is best seen about the 22nd, 
when he is nearly 28 degrees from the Sun 
and rises at 5 A.M. 

Venus is nearby—indeed the two planets 
are in conjunction on the 17th, when Mer- 
cury is a little more than half a degree to 
the north of Venus. They remain close to- 
gether for the rest of the month, Mercury 
being a degree or two higher in the sky. 
This will afford an exceptionally good 
chance to identify Mercury—although he 
will be outshone by his brilliant neighbor 
and it will be hard to realize that he actually 
appears almost as bright as Vega. 


Mars is a morning star, too, rising about 
4:30 A.M., but much less conspicuous than 
the others. 

Jupiter is an evening star and may be 
seen early in the month just after sunset. 
Before its close he is lost to sight. 

Saturn is in quadrature on the 9th, but 
very far south. He rises about 1:20 A.M. 

Uranus is in conjunction with the Sun 
on the 24th and is invisible. 

Neptune is just passed opposition and is 
well observable with telescopes of sufficient 
size. 

The Moon is full at 6 A.M. on the 6th; 
in her jast quarter at 10 A.M. on the 14th; 
new at 3 P.M. cn the 21st, and in her first 
quarter at 7 A.M. onthe 28th. She is near- 
est the Earth on the 23rd and farthest away 
on the 11th. During the month she is in 
conjunction with Neptune on the 4th, 
Saturn on the 14th, Mars on the 18th, Mer- 
cury and Venus on the 19th—worth getting 
up to see—Uranus on the 21st and Jupiter 


on the 22nd. 

At 8:45 p.M. on the 20th the Sun crosses 
the celestial equator and passes over the 
vernal equinox; at which time, says the 
‘spring begins.” 
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Industries From Atoms 
(Continued from page 264 


made public by Dr. F. N. Speller of the 
National Tube Company and chairman 
of the Corrosion Committee of the Ameri- 
can Petroleum Committee in discussing 
the control of corrosion before the In- 
stitute of Chemistry of the American 
Chemical Society, State College, Penn- 
sylvania. 

" “Estimates made by members of the 


Petroleum Institute indicate that the an- | 
nual cost of corrosion in the petroleum | 


industry is in excess of 100,000,000 dollars, | 
and plans are being formulated for active | 


warfare on this tremendous industrial | 


burden.” 


Ferric Hydroxide as an Adsorbent 


HE use of aluminum hydroxide and 


silica gels in adsorbing various vapors, 
such as casinghead gasoline, has been in- 
creasing steadily, and now J. H. Perry, 
of Wilmington, Delaware, reports that 
ferric hydroxide appears to be as effective 
an adsorbent as either of these 





Hydrogen Ion Concentration of Cheese 


OU may not think that cheese has a 

hydrogen ion concentration and even 
if you are convinced that it has, you prob- 
ably will not be greatly excited about it. 
However, a new method of measuring hydro- 
gen ion concentration of cheese has been 
developed by Paul B. Watson of the 
Bureau of Animal Industry in Washington 
and is yielding valuable information as to 
the progress of the ripening process. In 
other words, its application may be ex- 
pected to yield better cheese. 





Commercial Research Defined 
‘T HAVE been interested for a _ great 


many years in the application of | 


scientific discoveries and scientific develop- 
ments to the common, everyday principles 
of life,” said Charles F. Kettering of the 
General Motors Corporation to the Ameri- 
can Chemical Society in Detroit recently, 
“because a great many years ago I recog- 
nized this very elementary principle: you 
may perform the most miraculous experi- 
ment in the laboratory and produce a most 
wonderful result, but so far as having con- 
tributed anything to the welfare of the 
human race is concerned, you have done 
nothing until you have delivered that result 
to a customer who may be entirely uncon- 
scious of its existence. Therefore, com- 
mercial research today is the translator of 
high and fine scientific ideals to a using 
public, who get the results and appreciate 
their value without knowing of their exist- 
ence,” 





Cheaper Chilean Nitrate 


HE Chilean government hopes to} 

obviate the threatened economic crisis 
expected to result from the increasing | 
use of synthetic ammonia by the adop-| 
tion of a new and more efficient method 
of recovering nitrate from the native | 
taliche. The new process is expected to 
reduce the cost of raw nitrate in Chile 
by as much as 50 percent, and by its 
use, ores containing as low as 15 to 18 | 
Percent of nitrate can be worked. The 
Processes now in use could not be profit- 
ably operated on ores containing less 

n 40 percent nitrate. 
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Motorists 


Carry a Basline Autowline in 
your car and safeguard your 
spare re with Powersteel 
Autowlock. Both are made 
of Yellow Strand. Ask your 
accessory dealer. 





Their First Ride 


As soon as trees become logs they get their first ride 
at the end of a wire rope—and from then on, wire rope 
is responsible for movement after movement. 

In the vast lumber industry, Yellow Strand Wire 
Rope is an important factor for economy, due to 
its tremendous strength and long life. In 1907 this 
company built a factory at Seattle especially to sup- 
ply the lumber trade of the Pacific Coast. 

Wherever wire rope is subjected to unusual strains and hard 
usage, there you will find greatest economy in using Yellow 
Strand. The strand of yellow is your assurance of Yellow 
Strand quality. 

This company also makes all standard grades of wire rope, for 


all purposes 


BRODERICK & BASCOM ROPE CO, 
843 North First Street, St. Louis, Mo. 


Eastern Office and Warehouse’ 68 Washington St., New York 
fice: Seattle Factories. St. Louis and Seattle 
Authorized Dealers in all Industrial Localities 








Yellow Strand 





WIRE ROPE... 
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When You Buy 
MOTORS 





If you make a point by point com- 


parison when you buy motors, you 


will quickly realize the vast differ- | 


ence between the Dumore and any 
other universal motor. 
ference lies chiefly in the dynami- 
cally balanced armature of the 
Dumore, the heart of the motor. 


This outstanding feature of Du- | 
more motors is secured by balancing 
the armature while running, in a 
special machine of our own design. 
Dynamic balance eliminates vibra- 
tion with its harmful effects, by 
Our special 


removing the cause. 
balancing machine is so sensitive a 
specially trained operator is re- 
quired but it is the only equipment 
ever devised that will detect and 
remove all unbalanced weight. 





To back the quality and perfect | 
balance of the Dumore armature, | 
only the best material is used | 
throughout the Careful 
inspection of every part and opera- 
tion, protects the eventual user 


motor. 


and our own reputation as motor 
builders. 


With increased capacity to accom- 
modate expanding sales, we still 
have facilities to supply motors to 
afew more manufacturers. If you 
want vibrationless performance at 
no increase in price, consult with 
our engineering department on 
motors of the size you use. 


Dynamically Balanced 
Universal Motors 


WISCONSIN ELECTRIC CO., 
48 Sixteenth St., 





Racine, Wis. 


This dif- | 
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say, “that is true because you know you 
can always switch back to electric light 
when you want to. If you had only 
candles the romance of the dim flicker. 
ing light would vanish.” We agree, It 
would: 





/ } REN 
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England’s First Bicycle 


AS early as 1864, SCIENTIFIC AMERICAN 
+ % had already attained a solid place as 
mentor to many people throughout the 
world, as is evidenced by the clipping 


recently sent in by a subscriber in Bristol, 
England, whose letter follows: 


Editor, SCIENTIFIC AMERICAN: 

The attached clipping, relating to 
an 1864 issue of SCIENTIFIC AMERICAN, 
and its outline of a wooden bicycle, is 
from a recent issue of the Bristol 
Times and Echo. It will interest you 
since it definitely settled the con- 
troversy about the first bicycle. 

In passing, may I say how much I 
appreciate the SCIENTIFIC AMERICAN, 
for its all-around interest and breadth 
of view, the freshness of its articles 
and its make-up generally. 

W. A. Taylor. 


The clipping referred to will probably 
interest many others besides ourselves, so 
it is reprinted. 


The First Bicycle 


“During my apprenticeship at Ince 
Forge, Wigan, I designed, made, and rode 
a bicycle constructed of iron in the year 
1864, following the rough outline of a 
wooden one shown in the SCIENTIFIC 
AMERICAN of that date. I will not say 
that mine was “‘certainky”’ the first bicycle 
made in England, but the date is certainly 
prior to Mr. Martin’s——Mr. Samuel 
Melling, Ince Forge, Wigan, in reply to a 
letter to The Times quoted by us recently.” 


From the Candle to Electricity 


Wr a privilege to have spanned 
in one’s lifetime the whole gamut 
from the age of the lowly candle to 
that of the dazzling electric light! Yet, 
although we of today incline to bump- 
tiousness concerning what we often re- 
gard as the final perfection of artificial 
lighting, is it altogether unlikely that 
we, too, are not still living in the middle 
or perhaps only in the first epochs of a 
greater evolution of this technique? 
Here is a letter from a subscriber who 
once knew nothing brighter than the 
candle. To most of us it will be as a 
voice from the distant past. Yet, we 
confess, we still like to use candles our- 
selves. That is because they are roman- 
tic. “Ah, yes,” we hear the “old-timer” 


My home is in the suburbs, I 
have retired from active business, 
having passed my three score and 
ten years, but I like occasionally 
to visit the roaring city. So with 
some friends I found myself in front 
of one of the great theaters of the 
city the other night. 

Before we entered, I stood wonder 
struck at the brilliant spectacle. 
Night was changed to day, every- 
where the glorious electric display 
delighted me. The front of the 
theaters, the roofs of the buildings, 
the front of business houses—what 
a marvel it all was! 

I wondered how it was done. I 
saw electricity literally poured out 
in streams, _ electricity spelling 
“catchy” advertisements, gorgeous 
display of colors. The complicates 
machinery that accomplished such 
wonders all thrilled me. And my 
thoughts went back many years to 
my boyhood, and I saw again the 
old candle light, the oil lamps and 
the gas light of my youth. So I 
will try to describe to those younger 
than I, the great evolution in illumin- 
ation as I have seen it. 

My first sight of an electric light 
was more than forty years ago. 
When driving from the railway sta- 
tion in Paris, my cocher pointed his 
whip to the top of a large pole 
where I saw a brilliant light, and 
said to me “voyez !’electric.” It 
was one of the sights of the city. 
It is a far cry from that lone star 
to the marvels of a great city where 
you can say, “Behold the electric 
display.” 

I go back for seventy years to the 
days of my boyhood in an inlan 
town of some 5000 inhabitants with 
its university, its churches, its busi- 
ness houses, and its homes, in all of 
which the old time candles played 
so important a part. 

The business of a tallow chandler 
in those days played a prominent 
part. The manufactured candles 
were sold by the box to the local 
grocers, and by them to the people. 
Some few made their own candles, 
but these lived mostly in the coun- 
try. The hardware dealers sold the 
flat-bottomed candle-sticks, alsc the 
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ones; also 
moulding 


pillar 
used in 


plated 


brass or | 
wick 


the cotton 
the candles. d 

In our homes, each carried his 
candle in its candlestick to his 
bedroom. In many homes this was 
the only means of illumination. 
Those who were better equipped 
used oil lamps in the living room, 
but for the bedroom the lone candle 
sufficed. ; 

Candles were an important part 
of the grocer’s stock. No order 
was complete without this necessary 
article. 

In the churches and public halls, 
the candle had its place. I remem- 
ber how I would watch the sexton 
jn our church as he went up and 
down the aisles snuffing the candles 
which were placed at intervals on 
pillars. He did this when a long 
hymn was sung just before the ser- 
mon. He even invaded the pulpit 
in his travels, while the minister 
kept his seat. 

In addition to the candles, 
pecially in the country, fish oil was 
in general use. In the city, coal 
oil began to be used. 

When I began to work for my 
uncle in his brick store facing the 
town hall, I was attracted by huge 
vats arranged along the wall con- 
taining oils. There were the linseed 


es- 


oils used by painters; also three 
kinds of illuminating oil. They 
were labelled in large letters, 


“Whale Oil,” “Seal Oil,” and “Fish 
Oil.” The first two were used by 
the farmers for illumination, and 
the latter for general use on har- 
ness, boots, et cetera, and was a 
general mixture of second-class fish 
oil of various kinds. 

Our store was lighted with lamps 
burning whale or seal oil, and so 
continued to be until the advent of 
coal oil which replaced the fish oils. 

We were now waiting for the 
coming of gas which was being used 
in the larger cities—waiting for 
enterprising citizens to form a local 
company to erect the works and lay 
the pipes. That came in good time 
and I remember the excitement when 
we looked into the trenches being 
laid in our main street for the pipes. 

It was a great event when in my 
uncle’s store, the gas took the place 
of the oil lamps. How eagerly 
watched the workman as they did 
their work, and the flashing of the 
new light as the gas was turned on! 
It was goodbye to candles, to fish 
and mineral oils. We had arrived. 
It was the summit. Nothing could 
excel the new light. No longer the 
snuffing of candles, the cleaning and 
filling of oil lamps. We had but to 
turn the button, to apply the match, 
and behold the glory of the new 
wonder. 

I went to a larger city where gas 
had been in use for several years 
not only in public buildings and 
Stores but also in the home. Then 
the new revelation of electricity was 
announced and made its appearance. 

This wonder of the present cen- 
tury was then but in its infancy. 
The last few years has seen its 
great development, and none can 
Prognosticate what its future will 
e 


The French have built at Mount 
Afrique near Dojon in France, a 
wwer showing the world’s most 
powerful light which is visible for 
three hundred miles. It is an avia- 
tion beacon and it is said that it can 

Seen by flyers from the British 
coast and from Brussels and Milan. 
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Non-Skid Hi-Typ 


for Year "Round Trucking 


Traction for practically any road, in any weather—cushioning that 
protects merchandise and expensive equipment—long mileage that 
keeps down the cost-per-ton-mile—these are the principal reasons 
why operators arestandardizing trucks of many typesand sizeson Non- 
Skid Hi-Type Truck Tires. In this tire Firestone has scientifically 
designed an ideal combination of the qualities most trucks need for 
efficient, low-cost operation. Built inall sizes, from 4'to 14’—for front 
and rear wheels—singles or duals. Ask your local Firestone Dealer 
to tell you about the record of this tire in your kind of work. It is 
the outstanding accomplishment in modern solid tire engineering. 


MOST MILES PER DOLLAR 


Firestone 
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*““WONDER”’ Cold Pipe and Tubing Benders 
Do Not Crack, Flatten or Crimp the Pipe 
Standevd of the World 

Hand and Motor Operated 


14 Sizes of Machines 
What it geet te bend pipe our 


way, per 

l-inch pipe 5 cts 
2-Inch pipe ...... 10 cts 
4-inch pipe .....-. 25 cta 
@mmen Ge 1. ce tt kt 60 cts 
Game caecesee $1. 


American Pipe Bending 
Machine Co. 
32 Pearl St. Boston, Mass. 
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A Chance to Start Your Own Business 
either full time or spare time AS OUR REPRESENTATIVE 
Making Metal Toys and Novelties, a new 
industry in America, offers you great oppor 
tunity for Big Profits Demand exceeds 
supply for Toy Soldiers, Animals, 5 and 10 
cent Store Specialties, Ash Trays, Auto 
Radiator Ornaments, etc. We co-operate 
with you in selling goods you make, also buy 
them from you Small investment puts 
you on Road to Success 
COMPLETE OUTFITS AND START 
YOU IN WELL PAYING BUSINESS 
Absolutely NO experience necessary and no 
A chance of a lifetime for man with small 


being placed Write for free catalog and full 
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1696 Boston Road, New York ! 
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200 All Expense Tours $195 up. Booklet Free. 
Medit and Scandi Cruises, $390 
ALLEN TOURS, Inc., 154 Boylston Street, Boston 














|New Products Wanted 


for Manufacture 


An engineering firm of long 
standing has been requested to 
arrange contacts between holders 
of patented products and manu- 
facturers seeking additional lines 
to manufacture. 


Only patented products or those 
which have applied for patents 
will be considered. Submit suf- 
ficient data to enable us to de- 
termine whether further negotia- 
tions are desirable. Address Box 
177, Scientific American. 


| 
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to develop inven- 
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manufacturing 


tions and also do _—— 
MODELS MADE 


Tools and Special Machinery 


ATLAS INDICATOR WORKS 
160 N. Wells Street CHICAGO, ILL. 














Harrowing, Seeding, Cul- 
tivating, Spraying and 
Lawn Mowing---at such® 
big saving of time and energy. At- 
tachments instantly interchangeable. 

New improved Tools, Arched Axle, Toot 
Control, Power. Tura, Snappy Powerful Me- 
tor, Pulley for Belt Work—and many other 
“eatures. Has solved the labor problem of 
thousands of gardeners, florists, poultrymen, 
nurserymen and suburban farmers. Time 
Payment Plan. Write Today for 64 page 
booklet. = GILSON MFG. CO. 


70A Park Street 
PORT WASHINGTON. wis 








SCIENTIFIC AMERICAN 
This wonderful light is of a billion 
candle-power. 

What next? Who can tell what 
will be revealed or invented in elec- 
tricity, or what the next twenty-five 
years will show us about the science 
of lighting? 

Henry J. Thorne, 





Evanston, 
Illinois. 
Speculation 
ANY of us have wondered at the 


N 


phenomena which are described be- 
low. Are the explanations correct? What 
do you think 
sented by Mr. Scott? 

Editor, SCIENTIFIC AMERICAN: 

In my younger days, I owned and 
operated steam flour mills. There was 
a tradition of the old-water-mill opera- 
tors that the mill runs lighter and with 
less water at night than in the day- 
time. Being of an inquiring turn of 
mind, I took occasion to investigate 
and I was convinced that the machin- 
ery in my steam mill runs lighter and 
with less friction and attention at 
night than in the daytime. I have 
talked with many locomotive engineers 
and they are of the opinion that loco- 
motives run better and give better 
service at night than they do during 
the day. 

Since I have read that radio waves 
pass more freely and more clearly with 
less static at night than in the day- 
time, I concluded to write this letter to 
you. For 40 yearsI have had this sub- 
ject on my mind but was too timid to 
write you about it, fearing that I might 
be thought silly. 

Another matter that I have thought 
much about, for the same length of 
time: I have spent many days in large 
cities trying to explain the frost figures 
on window glass. Some windows 
would be covered with a blanket of 
plain frost with no figures on them, 
others would have “‘pictures” of vege- 
tation, houses and castles clearly shown 
on the frosted glass. 

I think it is quite well understood 
that the plain frost on windows occurs 
in the narrow streets with tall build- 
ings, where there are no currents of 
air, while “pictures” appear where air 
currents occur. The question with me 
is, what directs the air current? This 
is how I figured it out: I took my cue 
from Yeoman’s “New Chemistry” (a 
very old book) page 163, paragraph 
385, Universal Impressibility of Mat- 
ter, and 287, Mosers Images. If we 
lay a wafer or small coin on a clean, 
cold piece of glass, or polished metal, 
and breathe upon the surface, upon 
tossing off the object, after the mois- 
ture has evaporated, not a trace of it 
remains; but if we breathe upon it 
again, an image of the coin or wafer 
comes forth 

Objects also impress each other. By 
exposure overnight, a very distinct 
image of the grain of wood has been 
obtained when placed more than half 
an inch from the receiving surface. 

Taking this account together with 
the statement that pictures of distant 
cities have been photographed by 
lightning on the side of mountains, also 
the mirage, together with my own 
observation of pictures of trees and 
vegetation at some distance from the 
window and apparently reflecteu by the 
sun in some way on the window, I 
concluded that this is the way the curi- 
ous = igs came to be made so plainly 
visible. 


Oklahoma City, 
Oklahoma. 


William Scott, 
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| Build Your Own 4 
Telescope 


Complete Instructions 
in 
AMATEUR TELESCOPE 
MAKING 


-_. $2.00 postpaid 
Price 2.25 foreign 
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wood, Remington Oliver— 
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Send no het = FREE catalog 
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PATENT FOR SALE 
ntion of a WATER WAVE MOTOR. Com 


Sens by water power of waves. For 


| Nex w inve 
pressed air 
articulars wr 


F. STICH, 35-10 Sixth” "Ave., Long Island City, N. ¥. 





AGENCY IN GERMANY 


Successful manager with long business experience 
and with best connections in Germany wants to ofe 





ganize agency or branch in Germany for first rate 
United States firm or concern. Well known refers 
ences given of presidents of largest German banks 
and industrial concerns regarding his reputation and 
business ability. Please address for particulars and 
jreferences Mr. E. Boldt, Strehlenerstrasse 73, 
| Dresden, Germany. 








POPULAR = 
fs) CHEMISTRY 


Popular Chemistry 
A Monthly Chemical Magazine 





Latest chemical news, experiments, for- 
mulas; re ro advancements in medicine, 
and other interesting oe — Three 
mam pies 30 cents. (No »s please). 





¥ 
One year for $1.00. B« = “catalog free 
to ye ie subscribers. 


POPULAR CHEMISTRY COMPANY 
Dept. MH Swedesboro, N. J. 

















SPRINGFIELD RIFLE, Model 1903 


$19.50 _ 


—_ 








Assembled and Refinished 
8% pounds, 43inchesJong, 24 inch barrel. Offered with- 


out bayonet ee — Packing c harge 60c extra. Ball 
cartridges $3.50 00. 380-page illustrated ge | 
with history Se Kovestean arms and other Army an 

Navy equipment for 50c. Special circular for 2c stamp. 


——a . y 
Francis Bannerman Sons, S 1 B’way, N.Y. City 


BECOME A FOOT CORRECTIONIST 


$3,000 to $10,000 yearly in a business of your own—many 
are making it in the New Profession of foot correction, 
not medical nor chiropody. Openings everywhere with 
all the trade you can attend to; easy terms for license and 
training by mail; no further capital needed, or goods to 
buy; no agency or soliciting. Write today for full details, 


STEPHENSON LABORATORY 
23 Back Bay Boston, Mass. 








AGENTS—Scientific Marvel. 
Windproof SELF-START- 
ING POCKET LIGHTER. 
What © akes it Light? Big 
Money for you. Sample Lighter 
50c. Gold or Silver Plated $1.00. 


New Method Mfg. Co. 
Box S.A.-2 Bradford, Pa. 
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Cactus 


QMETIMES it. is said of a man that 
ye “builded better than he knew.” 
The following letter is a case in point: 

Editor, SCIENTIFIC AMERICAN: 

Sam Ferraris of San Fernando, 
California, has a sticky occupation, 
but one that pays well, and his fruit 
business is novel, to say the least. 

Seven years ago he purchased ten 
acres of land, with the intention of 
putting it in to citrus fruit; but it had 
already been planted to Burbank’s 
spineless cactus, which was to be used 


= ' aH] 





om 

















Sam Ferraris in h.s cactus orchard. 
His smile may indicate that he is 
satisfied to leave well enough alone 


as stock food. . When it came to clear- 
ing the ground, the heavy stocks of 
the cactus presented quite a task. So 
he decided, instead, to find a market 
for the large crop of cactus fruit, or 
“cactus apple’”’ as it is usually called. 
He did so, and came out so well that 
he no longer wished to take the plants 
out. 

Now he ships nine carloads of fruit 
to New York each year, where it is 
used in making preserves, jellies, 
candies and other delicacies; and the 
ten acres for which he paid 600 dollars 
an acre, he refuses to sell for less 
than 75,000 dollars. 

The cactus apple is about the size 
of an ordinary pear, of orange color, 
and of a very sweet flavor. A tea, 
often made from the bloom of the 
cactus plant, is used for medical 
purposes. 

Milford Zornes. 





Where Is Yerkes? 


T last we have definitely located the 
Yerkes Observatory. 
the Observatory writes as follows: 


Editor ScleNTIFIC AMERICAN: 
The correction on page 179 of your 
February issue is still wrong. It places 
Yerkes Observatory 60 miles too far 
west. It is situated in latitude 42° 34’ 
13”, longitude 5° 54" 13°, 38 miles 
from Lake Michigan on this parallel. 
Edwin B. Frost, Director. 
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Machines Pay Counter-Bills Promptly 


WHERE rate of production has any relation to 
rate of profit, use Counters with no thought of cost. Vee- 
der Production Counters, for instance, will check up and 
step-up the speed of your workmen. The Veeder Speed 
Counter will check up and keep up the speed of machines 
and motors. Faster work by man or machine pays ina 


very few days for your 


Needker. COUNTERS 
ae 


Below is small Set-Back Ratchet 
Counter, which indicates one for each throw 
of the lever, moving through an angle of 45 
degrees. 









Reset to zero from any figure by 
turning knob. 
A very free and 
easy - moving 
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pon 3 little 
erie — Hae SPEED COUNTER—No. 21 


Here’s the handiest instrument for 
finding revolutions-per-minute of a shaft or 
flywheel. You hold the tip of the counter 
against end of revolving shaft; press lightly when 
the second hand of your watch comes to 0; 
release pressure when minute is up. A spring 
clutch controls the recording mechanism. Counter 
enables you to keep motors, engines, generators, 
line shafting and machines operating at efficient 
speeds. Price, with two rubber tips (as illus- 
trated), $3.50. 


stops to limit 
the throw of the 
lever, with 
return - action 
spring to bring 
lever to its ini- 
tial position. Applicable to a wide range of 
light machinery. Price, $6.00. Equipped 
with lock and key to prevent tampering with 
the record, $2.00 extra. Also furnished in a 
Revolution Counter. 


There's a VEEDER for use at every machine—and for every 
need in development work. Mechanical and Magnetic Counters— 
the Veeder booklet shows tham all. It's your booklet: write— 


The Veeder Mfg. Co., 18,SesaetSt 


Hartford, Conn. 
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20 inches per minute to 100 inches per 
minute, depending on the nature and 
thickness of the material to be welded 
Material up to a total thickness of 4 
inch may be accommodated. 


Evolution Rev nied by Cornell 
Scientist 

CIENTISTS may 

breed backward to produce a race of 

dinosaurs in the laboratory, but a guinea 


pig that harks back to the time when all | 


mammals had five toes, was described by 
Prof. Charles R. Stockard, of the Cor- 
nell Medical College, at the American 
Association of Anatomists meeting re- 
cently held in Nashville, Tennessee. 
Modern guinea pigs have only four 
toes on each of the front feet and three 
on each of the hind feet, but a malformed 
and imperfect extra digit does crop out 
on the family tree at rare intervals. 
Breeding from these individuals for over 
a period of ten years, Prof. Stockard has 
finally secured a guinea pig with per- 
fectly developed five-toed front feet. 
“We thus obtain,” explained the well- 
known anatomist, “through particular 
selection, a return to the ancestral five- 
toed condition in the front feet 
the four-toed stage on the hind feet. 
The germinal basis for five digits is still 
present in these animals, although un- 
expressed in racial evolution for long 
generations.”—Science Service 


Sheet Steel Senntiestees 


HE widening use of sheet steel in the 

industries for the fabrication of every 
conceivable sort of product, is a matter of 
common knowledge. Nevertheless, it is 
somewhat of a surprise to learn from the 
recent directory of “Sheet Steel Products 
and Fabricators,”’ just issued by the Sheet 
Steel Trade Extension Committee, that 
the number of products is over 5000, 
ing in diversity from toys to railway 
and from cake pans to buildings. 
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Paraffin Saves Wood from Shipworms 

LOCKS of wood given a special par- 

affin treatment have stayed under 
water along the Atlantic coast for al- 
most two years without being attackea 
by the ferocious shipworms that swarm 
in these waters, according to findings 
made by the Chemical Warfare Service. 

The paraffin treatment under test was 
devised and patented several years ago 
by Dr. Paul Bartsch, noted marine biol- 
ogist of the United States National 
Museum. After recent examination, the 
protected blocks were replaced in the 
water so that the endurance contest be- 
tween the wood and the worms may 
continue. 

Dr. Bartsch’s discovery has attracted 
considerable attention, because of the 
enormous damage to wooden wharves, 
ships, and houses caused by shipworms, 
ants, bacteria and fungus plants. The 
process consists in penetrating all the 
tissue of the wood with melted paraffin 
and two kinds of paraffin-soluble poisons, 
Two poisons are used, Dr. Bartsch ex- 
plains, because suitable chemicals which 
are deadly to animals fail to destroy 
plant life, and vice versa. 





Whether the paraffin armor protects 
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by 
J. B. S. HALDANE 


In this amazing little book, one of 
the ‘““Things-to-Know Series,” Mr, 
Haldane looks ahead some forty 
million years and describes the most 
probable end of our planet. Asa 
scientific fantasy the book is ex 
traordinarily interesting and as a 
rational forecast of the future of the 
solar system it is brilliant and 
stimulating. $1.00. 
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wood indefinitely against land armies is | 
being tested at the Biological Station in 
Barro Colorado Island in the Canal | 
Jone. Blocks of wood treated with the 
paraffin process have been kept buried 
since February, 1924, in a section in- 
fested by white ants. When the blocks 
were last dug up temporarily for exam- | 
ination by a biologist at the station, he | 
reported that the wood was still keeping 
the ants at bay after two and a half 
years, and that there was no sign that 
dry rot or decay of the wood had taken 
place.—Scie nee Service. 


Boat 3000 Years Old in German Bog 

BOAT, tied to its landing wharf for 
‘i 3000 years, has been found buried 
under six feet of peat in an ancient bog in 
upper Suabia, according to Dr. Oscar Paret, 
a Stuttgart archeologist. It is a dugout 
canoe about 15 feet long, hollowed out of 
the trunk of a giant oak. The sides, Dr. 
Paret says, were shaved down to a sur- 
prising thinness. Several paddles were 
found in it. A number of earthen vessels 
and bronze objects found in the turf around 
it, date the boat as of the Bronze Age, 
about 1000 B.c., contemporary with the 
siege of Troy and the reign of Solomon in 
Jerusalem. 

The boat was found at the end of one of 
three long wharves, which ran back to the 
vicinity of the remains of a number of 
houses. Apparently there was once a 
village on the edge of the bog, on solid 
ground separated from the open water of 
the lake by a wide marshy margin which 
could be crossed only by these causeways. 
When the village site was abandoned, the 
vegetation in the bog and the lake con- 
tinued to grow until the lake disappeared 
and the piling up of the dead leaves and 
stems buried all the works of the ancient 
men who lived there and used to go fishing 
in their dugout canoes.—Science Service. 

Hawaiian Cattle Ranch 
Largest in World 


HE mainland far west must look to its 

laurels, for already Hawaii claims to 
have the largest cattle ranch existing in 
present day America. This is the Parker 
Ranch on the Island of Hawaii, located on 
the slopes of Mauna Loa and Mauna 
Kea, and spreading over an area of 500,000 
acres. Here is produced most of the fresh 
meat consumed in the territory. Other big 
livestock projects are the ranches of Halea- 
kala and Ulapalakua, on the island of 
Maui. 

In addition to cattle raising, the island 
ranchmen are interested in breeding good 
horses, and are breeding fine race horses 
and polo ponies for both Hawaiian and 
mainland use.—Science Service. 


A Year of Archeological Discoveries 


UMARIZING the work in anthropology 

and archeology of the entire past year, 
Science Service lists the following discov- 
eries: 

The Glozel tablets in France, alleged to 
bear the earliest alphabet, continued to 
cause acrimonious differences of opinion 
among archeologists. 

Excavations at the Swedish island of 
Gothland showed that the medieval city 
of Visby held great commercial importance 

cause of iron trade. 
. A concession from the Greek govern-| 
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ment for the excavation of the Agora of | 
Athens was obtained by the American | 
School of Classical Studies in Athens, and | 
the huge project was assured by financial 
backing from an anonymous source. 

The Italian government undertook the | 
excavation of Herculaneum, overwhelmed 
in 79 A.D. by the eruption of Mt. Vesuvius. | 

Digging among the ruins of Pompeii 
brought to light new houses containing art 
| treasures and wall paintings of great in- 
terest. 
| An ancient Roman naval port, head- 
quarters of the fleet that patrolled the | 

Rhine in the first century A.D., was 
excavated near Cologne, and many small 
objects found among the complex ruins. 
| Professor Peter Kozloff, planning a new} 

Russian expedition to Tibet, reported the | 
results of his latest discoveries in Mongolia, | 
particularly ruins of an ancient Chinese | 
city. 

New light on everyday life of the knights 
who set out to recapture the tomb of Christ 
from the heathen was revealed by study of Blue Purple Pink 
a crusader’s castle in Palestine by a , anal —-, 7 rel 
Metropolitan Museum of Art expedition. | White Yellow Maroon 
| See February, 1928, issue of SCIENTIFIC At all dealers or write direct 
AMERICAN.—Editor. 
| Two new Canaanite temples were ot 
cavated at Beisan by the Palestine Expedi- 
tion of the University of Pennsylvania 
Museum. 

A museum at Jerusalem for Palestine 
antiquities was provided by a gift of 
2,000,000 dollars made by John D. Rocke- 
feller, Jr. \4 

Previously unknown Mesopotamian kings | % 
who ruled 5000 years ago, were discovered | 
at Ur of the Chaldees by the joint expedi- 
tion of the University of Pennsylvania 
Museum and the British Museum. 

A Sumerian temple to the Earth — 
dess, built more than 5000 years ago, was 
unearthed in the buried city of Kish by the 
Field Museum-Oxford University Joint 
Expedition to Mesopotamia. (See page 
216 of this issue.—Editor. 

A temple to the Egyptian war-god, 
Montou, built at about 2200 B.c., was 
found in Egypt by French scientists, re- 
vealing the existence of a hitherto unknown 
king. | 

Discovery of a tomb believed that of the || + 
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Professor Ramon Mena, of the Mexican 
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Magnificent frescoes by ancient Maya 
| artists were discovered at Chichen Itza in 
| Yucatan by the Carnegie Institution ex- 
pedition. 

Important ruins of a prehispanic civiliza- 
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|the more advanced culture of the Aztecs 
and Mayas in southern Mexico, were in- 
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tion of the Field Museum, led by Donald 
B. MacMillan, set out for Labrador and 
Baffin Land to collect anthropological, 
potanical, geological, and zoological ma- 
_ general belief that Neanderthal 
man was a side-shoot from the evolutionary | 
stem with no modern descendants was 
challenged by Dr. Ales Hrdlicka, of the “ 
United States National Museum, who holds 
evidence indicating that Neanderthal man 
was one of modern man’s ancestors. 

The evolution of man, as such, began 
millions, instead of thousands of years ago, a 
and it was not from an ape-like ancestor, 
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Our Choice of Recent Books 


A SHORT HISTORY OF PHYSICS 
By H. Buckley, M. Sc. 


HIS work is not too advanced for average SCIENTIFIC 
AMERICAN readers, nor yet is it a child’s history. Allot 
about ten pages of it for each of 25 evenings and you will 
experience that delightful satisfaction of feeling that you 
have filled in those gaps in your knowledge of physics of 
which you have long felt conscious. You will be led from 
the Greeks to day before yesterday—mostly, of course, 
through the period since 1897 when the new physics began 
its career. Gravitation, matter, energy, electricity, radia- 
tion, relativity, the atom, quantum theory, wave theory 
all the main lines are treated, and the lesser sidelights 
are judiciously left out. Also an invaluable reference work 
for the library. 


D. Yan Nostrand Co. $3.15 Postpaid 


ANTIQUITY OF MAN IN EAST ANGLIA 
By J. Reid Moir 


EADERS of the SCIENTIFIC AMERICAN will recall 

several of Mr. Moir’s articles, published within the 
past two years; several more are still to be published. The 
present work deals very largely with discoveries made 
chiefly by the author in the eastern section of England. 
These finds have, however, a much broader significance, 
geographical and archeological, than this bare statement 
would imply. As the author says, ‘‘There is, perhaps, no 
other part of the world richer in the remains of our remote 
ancestors.’”’ The book would be suitable reading for any- 
one having an interest in amateur archeology. In scope 
it ranges from 500,000 years ago to historic times. 


MacMillan 


EVOLUTION OF SCIENTIFIC THOUGHT 
By A. d’ Abro 


NE of our former editors calls this ‘‘A synthesis of 

modern scientific thought explaining the non- 
Euclidian geometries and the Einstein relativity theories, 
showing the context existing between these and the 
balance of current scientific doctrine—the book is brilliant 
in fulfilling its aims—a very important volume in the 
more serious portion of the popular scientific field.” 


Boni & Liveright $5.20 Postpaid 


BACTERIOLOGY AND ITS 
APPLICATIONS 


By C. M. Hilliard, Prof. Biology and Health, Simmons College 


OST text books on bacteriology deal chiefly with 
medical aspects. This book covers the fundamental 
concepts of bacteriology and its most important practical 
applications—disinfection, food preservation, water, milk 
infection and immunity, etc. It is presented in a manner 
anyone can understand. 


Ginn & Co. $3.00 Postpaid 


THE ZEPPELINS 


By Ernst Lehmann and Howard Mingos 


ERE is the complete story from the conception of the 

first ship through the building of the 127th dirigible, 
toid by the naval architect of the Zeppelin Works, who 
himself has made thousands of flights. It is an authorita- 
tive work of permanent value covering development, 
history and construction. It specifically covers all the 
Zeppelin raids of which Capt. Lehmann was director. 


J. H. Sears & Co. $4.20 Postpaid 


THE WORLD ALMANAC 


HE 1928 Almanac is here and little need be said to 

those who have used it in the past. To others we 
submit the fact that this is probably the most used refer- 
ence book of any that is published. For ourselves we 
could not do without it, making daily references on the 
widest range of topics imaginable. 


The Press Publishing Co.; Paper 60c; Cloth $1.10 Prepaid 


AERIAL PHOTOGRAPHS 
By D. M. Reeves, Lieut. Air Corp. U. S. Army 


HE steadily increasing use of aerial photographs of 

poorly mapped areas, flood conditions, forest protee- 
tion, et cetera, attests the importance of up-to-date 
records of the terrain. This first work on the subject is 
for practical purposes, written in clear non-technical 
language and illustrated with over 120 photographs and 
drawings. It specially stresses the reading and inter- 
pretation of results. 


Ronald Press Co. $5.20 Postpaid 


EMILE BERLINER 
By F. W. Wile 


MONG our greatest inventors, no life is more interest- 
i ing than that of this immigrant of 1870 who has 
given to the world the telephone transmitter, the lateral- 
cut phonograph disk record and the microphone, and is 
still actively inventing. Recently the subject of acoustics 
has been the object of Mr. Berliner’s genius. Much yet 
waits developments along this line, in his opinion. 


Bobbs-Merrill $4.20 Postpaid 


THE ROMANCE OF THE LAST CRUSADE 
By Vivian Gilbert 
HE pathos and humor of the English Tommie, the 
brilliance and underlying squalor of the East, are 
aptly outlined in this simple tale of General Allenby’s 
military campaigns in the Holy Land, as told by this actor 
turned soldier. 


D. Appleten & Co. $2.15 Postpaid 
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Commercial Property News 


A Department of Facts and Notes of Interest to Patentees and 
Owners of Trademark Rights 


CONDUCTED BY MILTON WRIGHT 





Analogous Arts 


ROM time to time in patent law we hear 

of “analogous arts.’’ If you patent an 
invention in one art, another man may not 
appropriate it for a similar line of industry. 
But what are analogous arts? Take saw- 
ing lumber and sawing meat. They are 
just a little too far apart to affect 
each other, the Circuit Court of Appeals 
for the Seventh District finds in upholding 
the patent in the infringement action 
brought by A. J. Deer Company against 
the United States Slicing Machine Com- 
pany. 

The patent in question covered prongs for 
holding the short ends of a piece of meat so 
it could be sliced. The United States Slic- 
ing Machine Company contended that the 
invention was anticipated, being a mere 
double use of saw mill dogs. 

“We are of the opinion that whether arts 
or uses are analogous depends upon the 
similarity of their elements and purposes,”’ 
writes Judge Page. ‘“‘If the elements and 
purposes in one art are related and similar 
to those in another art, and because and 
by reason of that relation and similarity 
make an appeal to the mind of a person 
having mechanical skill and knowledge of 
the purposes of the other art, then we are of 
opinion that such arts must be said to be 
analogous, and if the converse is true they 
are non-analogous arts. 

“Logs are generally of large dimensions 
both in length and diameter, are hard in 
substance, and are supported, and need to 
be supported, in but few places along their 
entire length, whereas, meat is soft and 
pliable, with little holding strength. The 
device in question is applied only to small 
end pieces, and to hold even those small 


pieces a great many hooks or pins must be 
inserted at close intervals. The record 
shows that large pieces could not be so held. 

“We are unable to see similarity in either 
the arts or in the uses as represented by the 
invention in suit and that of the saw mill 
dogs. 

“The record shows that defendant re- 
produced saw mill dogs in the shape of a 
meat holder, admittedly with small suc- 
cess. The fact remains in the record that 
the defendant, instead of using such an 
appliance, paid the plaintiff’s device the 
compliment of adopting it in connection 
with defendant’s slicing machines. 

“Plaintiff’s device was accepted by the 
public. It is very different from any saw 
mill dog construction shown in the record. 
It is economical in construction, efficient in 
use, and seems to perform well the work for 
which it was intended.” 

Trademarks in The Philippines 
MERICAN manufacturers frequently 
assume erroneously that the rights 
and privileges conferred by registration of 
their trademarks in the United States ex- 
tend to the Philippines. Such is not the 
fact. Section 4 of the recently published 
laws, rules and regulations governing the 
registration of trademarks and tradenames 
in the Philippine Islands provides as follows: 

“No action shall be brought for damages 
for the violation of the rights to use trade- 
marks defined in the preceding sections nor 
shall criminal proceedings be entertained 
as provided in section 6 of this Act, un- 
less it be first shown that the trademark or 
tradename alleged to have been violated or 
which gave rise to the criminal action has 
been duly registered in the Bureau of Com- 





merce and Industry, in accordance with the 
provisions of this Act.” 

If you are doing business in trademarked 
goods in the Philippines, therefore, by all 
means have your trademark registered in 
the Bureau of Commerce and Industry. 





Damnum Absque Injuria 


N interesting set of circumstances sur- 
rounding the use of a trademark re- 
cently has been brought to light by the un- 
successful attempt of the B. F. Goodrich 
Company to prevent the Closgard Ward- 
robe Company from registering the term 
“zipper” as a trademark for wardrobe bags. 
Here are the facts: 

The well-known hookless fasteners are 
made by the Hookless Fastener Company 
and sold to various manufacturers. The 
Goodrich Company buys the fasteners and 
places them upon boots and shoes made of 
rubber and fabric. In order to popularize 
this footwear, the Goodrich Company 
coined the term ‘“‘zipper’’ and registered it 
asatrademark. Large sums of money were 
spent in popularizing “zippers’’ and the 
trademark has become a valuable asset of 
the business. 

In the public mind, however, the “‘zip- 
per” has come to mean the hookless fast- 
ener, the most distinctive feature of the 
footwear, rather than the footwear itself, 
and we hear (incorrectly, of course,) of 
“zipper” tobacco pouches, traveling bags, 
pencil cases, lunch boxes and what not. 
In fact, the incorrect term of ‘‘zipper” 
probably is better known than the correct 
one of ‘“‘hookless fastener.” 

Along comes the Closgard Wardrobe Com- 
pany prepared to reap where it has not 
sown—to cash in on the huge advertising 
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It was claimed that a device for holding logs in a saw mill, patented in 1869, was similar to that patented in 1912 
for holding meat for slicing. However, Judge Page of the Circuit Court of Appeals for the Seventh District, finds 
that the two devices are in non-analogous arts and upholds the patent of the United States Slicing Machine Company 
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expenditures made by the Goodrich Com- 
pany. It applies for registration of the 
name “zipper” for wardrobe bags. The 
Hookless Fastener Company cannot pro- 
test; it makes the fastener but has nothing 
to do with the trademark. The Goodrich 
Company protests in vain, for although it 
originated the trademark and made it 
valuable, it has applied it only to footwear. 
Says First Assistant Commissioner Kinnan: 

“Wardrobe bags and boots and shoes are 
not used for the same purpose, and except in 
large department stores, are seldom sold 
by the same merchants and, beyond the fact 
that most everyone uses boots and shoes, 
are not sold to the same class of customers. 
It is not believed, in consequence, that the 
opposer, even if its proofs supported its 
contentions as to extensive advertising, use 
of the mark and even some confusion of 
origin, could prevail in this proceeding. If 
opposer is damaged, it is damaged without 
legal injury.” 

The Convertible Hat Case 

OSEPHINE BARNHILL, a woman in- 

ventor, obtained a patent on a new kind 
of woman’s hat. The crown was of soft 
and flexible material with a brim of two 
thicknesses. You could twist it this way 
and that; so that you could have a red hat 
with a blue brim, a blue hat with a red 
brim, a blue hat with a blue brim and so 
on. The size, the color, and the shape were 
all changeable. Frederick A. Brinkman 
acquired the patent rights and began to 
manufacture the hat and sell it under the 
name “Betty B.”’ 

For sales in New Jersey the manufac- 
turer gave E. A. Tracey an exclusive 
license. After a few months Tracey can- 
celed the contract, and, together with two 
new companies, the Products Company 
and the Laurette Company, began to make 
and seil similar hats. The principal dif- 
ference between the Brinkman hats and the 
Tracey hats lay in the fact that in the 
former the two brims were not attached 
while in the latter they were stitched to- 
gether. The wearer, however, could make 
a Tracey hat reversible by merely ripping 
out the stitches. 

Brinkman brought an action asserting in- 
fringement and unfair competition in the 
United States District Court of New Jersey. 

“The utility of the combination is not 
questioned,”’ Judge Rellstab holds. ‘“‘In- 
deed, the manufacture and marketing by 
the defendants of hats precisely the same 
as that covered by the plaintiff's patent, 
and the large numbers of the ‘Betty B’ 
hats (about 200,000) sold throughout the 
country, are very persuasive evidence of 
the commercia! usefulness of these hats. 

“The invention as circumscribed by the 
claims is a very narrow one; but, narrow as 
it is, it is entitled to the protection of the 
patent as granted. It follows that so far 
as the hats made and sold by the defendants 
prior to September 15, 1926, are concerned, 
they constituted an infringement of all the 
claims.” 

In finding the defendants guilty of un- 
fair competition he says: 

“The plaintiff was the first in the field. 
By and through the expenditure of his 
money in advertising the features and ad- 
vantages of his hat, and by his method of 
bringing them directly to the attention of 
the buying public, carried forward in part 
by the defendant, Eugene A. Tracey, 
while he was acting as plaintiff’s agent, the 
plaintiff secured certain commercial rights 
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in the marketing of these hats which it 
would be inequitable to permit the de- 
fendants to wrongfully divert to their own 
advantage. 

“The defendants are not to be denied 
absolutely the right to make and sell a 
reversible hat in competition with the 
plaintiff. However, they may neither in- 
fringe his patent nor so clearly imitate his 
hat as to mislead the buying public into 
accepting their hat under the belief that it 
is the ‘Betty B’ hat. 

“The line of demarcation between fair 
and unfair competition is seldom easy to 
draw. Subtlety rather than openness 
characterizes the encroachment upon the 
rights of a competitor legally in possession 
of the market. The particular facts, rather 
than attempted legal definitions, must 
control.” 





“Choispakt”’ and ‘‘Safepack”’ 


- HAIR divides the false from true,” 
Omar Khayyam mused; and he might 

well have been thinking of some such fine 
distinctions as the authorities find it 
necessary to make in trademark matters. 
One of these cases which look close to the 
layman has just been decided by Assistant 
Patent Commissioner Moore, who holds 
that ‘“‘Choispakt”’ is a descriptive term and 
cannot be registered, while ‘‘Safepack”’ is 
not descriptive, and therefore is all right. 
“No sign or form of words may be ap- 
propriated as a valid trademark which 
others may employ with equal truth and 
equal right for the same purpose,” he 
says. “Clearly, every packer and every 
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trader in canned fish, et cetera, has the 
right to say that they are ‘choice packed’ 

“Safepack,”’ on the other hand, he finds 
belongs to the class of “arbitrary sugges. 
tive words having a variety of meanin 
more or less fanciful,” and he quotes the 
Court of Appeals of the District of Colum. 
bia, saying: 

“While it may be suggestive of certain 
characteristics, it is not descriptive to the 
extent of defining any particular quality of 
the goods to which it is applied.” 


Aid For Inventors in Japan 


HE Commerce and Industry Office of 
Japan has recently announced that it 
will grant monetary aid to deserving jn- 
ventors. Following this, the Osaka Society 
for Encouraging Invention has decided to 
submit to the authorities in Tokyo the 
names of men deserving such assistance, 
The society also will establish a special 
section of its own for giving financial help 
to inventors working out their ideas. For 
this purpose it will utilize funds donated by 
a charity organization. The society also 
will apply for patent rights on behalf of 
inventors free of charge. Those who re 
quire aid may apply to the society, giving 
particulars of their invention and stating 
why they need aid. 

Commenting upon this public-spirited 
action the Ishi Patent News says: 

“‘We can never have too many useful 
inventions. A glance about our daily life 
will convince us to how much inventive 
ability we owe convenience, safety, and 
ease in our lives; we are so accustomed to 








Patents Recently Issued 


Classified Advertising 


Advertisements in this section listed under proper classifications, rate 25c per word each 
insertion; minimum number of words per insertion 24, maximum 60. Payments must accom 


pany each insertion. 


Official copies of any patents listed in this section at 15c each; state patent number to insure 


receipt of desired patent copy. 








Pertaining to Aeronautics 


c/o Paramount Knitting Mills, 22nd & Lehigh 
Ave., Philadelphia, Pa. 





PROPELLER —For an aeroplane having a disc- 
shaped section at right angles to the direction of 
travel, it being designed to give -.he greatest 
amount of energy without undue loss. Patent 
1651230. E. E. Schumaker, Hilbert, Wis. 





Pertaining to Apparel 








SPATTEE—A garment of elastic material 
holding substantially its original shape, for 
protecting the lower part of the leg against 
rain and the like. Patent 1650509. L. Gold- 
ner, c/o Warwick Knitting Mills, 2961 Atlantic 
Ave., Brooklyn, N. Y. 


CALK FoR Boots AND SHOES—The points or 
spurs being removable when broken, and inter- 
changeable to adapt the shoe for various pur- 
poses where a firm footing is required. Patent 
1653526. O. White, W. 430 Main St., Spokane, 
Wash. 

UNDERGARMENT—Composed of a single piece 
of woven material, cut away to form leg openings, 
the crotch being capable of lateral stretching, yet 
held against stretching in the opposite direction. 
Patent 1653483. H. F. Stephens, c/o West 
Coast Knitting Mills, Pacific Blvd. and Fruit- 
land Rd., Los Angeles, Calif. 


SwEATER—Of the coat type, which will lie 
flat when opened at the neck, and will fit 
snugly and neatly when buttoned up in several 
positions. Patent 1651239. J. Zimmerman, 


Chemical Processes 





COMPOSITION FOR TRANSFERRING WALL 
PAPER DESIGNS TO TEXTILES—Comprising 
water, castile soap, oil of light cedarwood, pure 
oil of turpentine, 10% ammonium hydroxide, 
sodium bicarbonate, borax, methyl alcohol, and 
di-brom-hydroxymercury-fluorescein. Patent 
1652949. W. V. MacGilvra, c/o J. W. Carow, 
Rush County Bank Bldg., Ladysmith, Wis. 





——— ———_ 


Designs 





DESIGN FOR A DrEss—Patent 73964. Kath: 
erine E. Burns, c/o Franklin Simon & Co., 38th 
St. & 5th Ave., New York, N. Y. 


DESIGN FOR A LIGHTING FIXTURE BoDY— 
Patent 74027. M.Schlepp, c/o Sterling Spinning 
& Stamping Co., 476 Broome St., New York, 
x. F. 

DESIGN FoR LAacE—Patent 74044. B. A. 
Ball, c/o American Textile Co., Pawtucket, R. 1 


DESIGN FOR A LADYy’s Hat—Patent 73946. 
G. H. Simon, ¢/o Simon Millinery Co., 65 W. 
39th St., New York, N. Y. 

DESIGN FOR A Dress—Patent 73827. Kath- 
erine E. Burns, c/o Franklin Simon & C0. 
38th St. & 5th Ave., New York, N. Y. 


DESIGN FOR A BASE FOR DISPLAY FIXTURES 
OR SIMILAR ARTICLES—Patent 73908. H. Glab 
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them that we are unconscious of the fact. 
It will be well for us to reflect once in a 
while at what price of tragic failures and 
noble efforts of inventors we are enjoying 
a thousand and one modern appliances and 
mechanical devices, and we shall know that 
an inventor can never be paid too much for 
his work. 

“An inventor, like a poet, may be born, 
but he needs encouragement and assistance 
by outsiders in order to bring his creative 
genius into full play.” 


Holding Back Evidence 


HAT merely to be the first to conceive 

a patentable invention may not be 
enough to entitle you to a patent, is a well 
settled doctrine. You must also have been 
reasonably diligent in reducing your in- 
vention to practice or in applying for a 
patent. Suppose, however, that you de- 
cline to state your evidence at the proper 
time, and the later inventor is awarded the 
patent. At some later time can you bring 
out the facts and get your patent? 

This is a situation heretofore without prec- 
edent. When it arose recently in the inter- 
ference declared between the Barrett Com- 
pany and Clark M. Dennis on the one hand 
and the Koppers Company and Mare Dar- 
rin on the other, the Circuit Court of Ap- 
peals for the Third District had to decide it 
on principle. 

The invention in controversy was a pro- 
cess for the manufacture of artificial resin. 
Mare Darrin conceived and reduced the 
invention to practice on July 1, 1918, and 
filed an application for a patent on Septem- 
ber 6 of the same year. Before issue he 
assigned the patent to The Koppers Com- 
pany. On May 6, 1919, Clark Dennis filed 
an application for a patent for the same 
invention, assigning the application to the 
Barrett Company. He claimed he had con- 
ceived the invention and reduced it to prac- 
tice in his laboratory in 1916, but he and 
the company expressly refused to disclose 
and to allow witnesses to answer questions 
which would disclose subsequent com- 
mercial practices. The Examiner of Inter- 
ferences, the Board of Examiners-in- 
Chief, and finally the Commissioner all 
awarded priority, therefore, to Darrin. 
The Barrett Company and Dennis then 
took the case to court. 

“The law gave the plaintiffs a day in 
court on the issue of priority,’”’ Judge 
Wooley writes. ‘“‘That was the day the 
interference was heard and if they chose 
not to avail themselves of their full rights 
but to gamble on the decision by giving only 
a part, and the weaker part, of the evidence 
had in hand, they did it at their own risk. 
After losing on such evidence in what other- 
wise would be a train of futile appeals in the 
patent tribunals and Court of Appeals of 
the District of Columbia they cannot come 
into a District Court and say, ‘Now for the 
first time we shall tell the true story of re- 
duction to practice and demand a patent’.” 


Trademarks in The Canal Zone 


NOWING that the advantages of 
registration in the United States 
Patent Office do not extend to the Philip- 
pines or to Porto Rico, numerous manufac- 
turers have been inquiring about the neces- 
sity for registration in the Panama Canal 
Zone. The law is clear; it reads as follows: 
“The patent, trademark and copyright 
laws of the United States of America are 
kereby extended to and made effective 
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erman, c/o National Form and Fixture Co., 87 
Richardson St., Brooklyn, N. Y. 











Electrical Devices 





TERMINAL-TESTING UNIT FOR SPARK PLUGS— 
Which will preclude any shock to the person 
conducting the test, and eliminate the necessity 
of using tools or other instruments for the 
purpose. Patent 1650546. H. J. Stranan, c/o 
Chapman, Colt, Steward & Foy, 1750 Grand 
Central, N. Y. 


ANTENNA DEvICE—By which an antenna wire 
is connected to an inflatable object such as a 
balloon, always ready for elevation, yet easily 
stored when not in use. Patent 1650461. 
A. R. Nilson, 109 W. 64th St., (8th floor), New 
York, N. Y. 

Switch PLATE—An ornamental glass plate 
embodying the advantages of a metal plate, for 
application to an opening in a wall to receive 
a swingable switch element. Patent 1651252. 
N. Chesler, 145 Grattan St., Brooklyn, N. Y. 


VacuUM-TUBE SockET—In which is incorpor- 
ated a rheostat of the compression type so that 
the voltage of the filament circuit of each tube 
may be regulated with absolute accuracy. 
Patent 1651257. H.C. Davis, 103 Washington 
St., Brighton, Mass. 


Lock FOR ELECTRICAL CONNECTORS—Which 
is effective to prevent the unauthorized or acci- 
dental removal of lamps from their sockets, yet 
readily permit authorized removal. Patent 
1651283. R. F. Landrum, 199 Boyd Ave., 
Jersey City, N. J. 


ELECTRICAL SwitcH—Of the rotary type, 
which will permit an easy movement of the 
switch arm over the contacts at the same time 
insuring positive engagement. Patent 1651314. 
J. W. Beasley, 706 Market Court St., Los 
Angeles, Calif. 


SPIRAL PLATE CONDENSER—Composed of a 
stator in spiral form, and a rotor also a spiral, 
working into the spiral of the stator to permit 
of extremely fine adjustment. Patent 1650862. 
F. A. Borzych, Box 224, Minatare, Neb. 


STORAGE-BATTERY ATTACHMENT—Including a 
U-shaped handle bail designed to permit the 
convenient temporary association of a so-called 
“trickle” charge with the battery. Patent 
1653579. P. M. Marko, 1402 Atlantic Ave., 
Brooklyn, N. Y. 





Of Interest to Farmers 





Stock FouNTAIN—To which water is admitted 
from a float control valve which is self-cleaning, 
the valve and its associated parts being protected 
against freezing. Patent 1650489. G. H. 
Brachtbill, ¢/o Central Foundry Co., Marshall- 
town, Iowa. 





Of General Interest 





PirpE BowL CLEANER—A device for removing 
carbon from pipe bowl without danger of split- 
ting bowl. Position of cutter changes auto- 
matically as carbon is removed. Patent 1617457. 
T. S. Ramsdell, Great Barrington, Mass. 


FoLpING P1n TickEt—For tagging garments, 
so arranged that when in applied position there 
will be no projecting ends upon which persons 
handling the merchandise may scratch them- 
selves. Patent 1650538. M. Rabinowitz, 5 E. 
20th St., New York, N. Y. 


DoL.’s RUBBER HEAD—Having eye sockets of 
a form to resiliently retain the eye balls in posi- 
tion and prevent their removal through the front 
of the sockets. Patent 1650468. I. A. Rom- 
mer, 1170 Lincoln Place, Brooklyn, N. Y. 


FLy SwWATTER—Of flexible steel wire web sur- 
rounded by a soft rubber binding preventing 
mashing of the flies and being less harmful to 
house furnishings. Patent 1650548. F. B. 
Sullivan, 2418 Potter St., Oakland, Calif. 


REFLECTING DEVICE FOR MOTION-PICTURE 
ProJectorS—For enabling an operator to ob- 
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within the Canal Zone to the extent that 
any patent or copyright issued under the 
laws of the United States, or any trade- 
mark duly registered in the Patent Office of 
the United States, shall vest in the person 
to whom issued or in whose name registered, 
his assigns and licensees, subject to the pro- 
tection of the Circuit and Supreme Courts 
of the Canal Zone, the same exclusive right 
of property therein that such person would 
possess in the United States.” 





Combination and Invention 


HAT constitutes invention? This is 

one of the most perplexing questions 
with which the courts have to deal. Raised 
recently in the suit brought by Julius 
Judelson against the Hill Laundry Equip- 
ment Company in the Federal Court for 
the eastern district of New York, it called 
forth an interesting interpretation of the 
law by Judge Inch. The facts are set forth 
in his opinion: 

“The case presents the not unusual situa- 
tion of a new patented apparatus appearing 
on the market, competition becoming sharp 
because of its commercial success and be- 
cause another concern is making and selling 
similar apparatus, the latter being sued for 
infringement and proceeding to contest the 
validity of the patent, that is, the former’s 
right to thus exclusively control the market. 

“The construction of the defendant’s 
offending drier is substantially the same as 
that called for by the plaintiff’s patent. This 
sort of drier, since it came upon the market, 
has been and is being successfully sold to 
private homes, apartment houses, golf clubs, 
et cetera. 

“T believe that this idea of Judelson is a 
new combination discovered by Judelson by 
which gas heat is for the first time efficiently 
treated in a small compact drier, causing a 
maximum of heat and even distribution of 
same, with economy of space, and upkeep, 
while at the same time efficiently extracting 
the moisture without discoloration or odor, 
by means of convected air currents. This 
was the result of more than mechanical 
skill. It was the adaptation of various ele- 
ments, old in themselves, but in a new com- 
bination, in which these old elements func- 
tion differently and produce a new result. 

“Of course, the ultimate of all driers is to 
dry wet clothes, but the problem which ap- 
parently remained unsolved until Judel- 
son’s apparatus came on the market was to 
find a drier that could operate in a small 
space efficiently in apartments, golf clubs 
and other similar places where the old form 
of drier, however efficient, could not be 
used. 

‘‘What plaintiff claims is that as he dis- 
covered this particular invention, which has 
been substantially copied and used by de- 
fendant, and as he duly received a patent, 
after examination in the patent cffice of 
conflicting patents, he, as such inventor, 
should be protected. 

“This seems right to me. 

‘‘Where a patent has been substantially 
copied, the court should not be too astute 
to upset that patent, unless it is fairly 
plain, that, each of the elements of the 
combination are old, function in the same 
way, and the alleged combination is simply 
an aggregation of such old elements produc- 
ing no new result, except that of cheapness 
of construction or in size and is one which 
any skilled machinist would readily see 
and use, without experimenting and exer- 
cising the inventive faculty, necessarily 
present and the basis of a valid patent.” 
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serve from within the booth, the condition of 
the picture without taking his attention from 
his work or looking at the screen. Patent 
1650479. J. E. Woodland, c/o Eltwood Corp., 
182 9th Ave., Long Island City, N. Y. 


CONTAINER—For use as a paint pail, construct- 
ed uniform in cross section so that a number 
may be stacked on end to present a well-balanced 
column. Patent 1650520. S. M. Johnson, c/o 
The Ohio Pail Co., Middlefield, O. 


CARRIER—With a track element for slidably 
suspending curtains and like window trimmings, 
reducing friction and noise to a minimum and 
preventing binding. Patent 1650496. C. P. 
Day, 87 Chamber St., New York, N. Y. 


VaALVE—Which may form the head of a 
cylinder, may be easily removed for inspection, 
adapted to be employed in single-acting air, 
gas or ammonia compressors. Patent 1650494. 
C. A. Dally, and W. E. Nestor, Box 87, Shreve- 
port, La. 

AuToMATIC WINDOW VENTILATOR-- Designed 
for use with double hung windows, acting to 
deflect the air upwardly into a room and prevent 
direct draught, while preventing rain or snow 


entering. Patent 1651259. D. J. DeGrasse, 
c/o R. McC. Robinson, Post Office Bldg., 
Jamaica, L. IL. N. Y. 

PAPER SUPPORTING DEVICE Particularly 


adapted for supporting a sheet of paper or map 
for display purposes on a bulletin board, but may 
have a wide range of utility. Patent 1652939. 
W. H. Holmes, c/o Dept. of Public Instruction, 
60 So. 3rd St., Mount Vernon, N. Y. 


CORNER BEAD POSITIONING DEVICE — By 
which the corner beads of single or double side 
pilasters can be maintained in proper position 
until the plastering operation is completed. 
Patent 1651712, C. A. Karelius, 2178 Casitas 
Ave., Pasadena, Calif. 

SHoe Tree—Which includes a pair of sections 
and hinge connection which allows for a limited 
adjustment whereby the tree may ke used for 
various sized shoes. Patent 1651001. A. Schim- 
onelli, c/o Rome Shoe Tree & Last Works, 908 
Flushing Ave., Brooklyn, N. Y. 


WaLL-Form Tre—Of sheet metal, for use in the 
erection of wooden forms for concrete walls, will 
meet all requirements of a tie, spreader, and 


guage. Patent 1651313. J. H. Bauschard, 
1025 Holland St., Erie, Pa. 
THERMOSTAT—For regulating temperature 


and for controlling signaling mechanism, char- 
acterized by adjustability for rendering the 
thermostat susceptible and operative at various 
degrees. Patent 1651262. J. Fenelon, 4A Re- 
forma, 28 Oaxaca, Oaxaca, Mexico. 


PHOTOGRAPHIC BATH OR WASHING TANK— 
Wherein the water is caused to flow over the en- 
tire surface of each negative, washing away all 
thechemicalsand producing a negative which will 
last indefinitely. Patent 1651454. J. D. Hayes, 
c/o Beverly White, The Billboard, Chicago, II. 


INDICATOR BoarD—Having removable num 
bered cards, and novel means for quickly chang- 
ing the same on the board, especially adapted for 
horse and dog racing tracks. Patent 1653312. 
W. R. Rouprich, 1008 Jefferson St., McDonogh- 
ville, La. 

COMBINATION SUPPORTING FRAME AND GUT- 
TER—Which helps to support the panels of a 
greenhouse, and affords drain gutters for the con- 
densation which coliects on the under face of the 
glass. Patent 1652031. H. A. Lutton, c/o N. J. 
Greenhouse Co., 307 Grant Ave., Jersey City, 
N. J. 

MANHOLE CONSTRUCTION—Particularly de- 
signed for use with boiler shells and the shells or 
heads of tanks where the boilers or tanks are 
electrically welded. Patent 1652043. 0. T. 
Nelson, c/o Pacific Steel Boiler Co., Waukegan, 
Ill. 

Fo.LpInc CrRaTtE—For fruit, vegetables and the 
like, whereby the ends are so connected that they 
are permitted to pivot for folding, yet are securely 
held together. Patent 1652887, J. Cobb, Laredo, 
Texas. 

Drain ProteEctOoR—Which may be placed 
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over the outlet drain of a roof to prevent the 
stopping up of the drain through the accumula- 
tion of leaves, sticks, et cetera. Patent 1651321. 
C. Burkelman. 45 Watts St., New York, N. Y. 


TooTHBRUSH—In which the handle may be 
adjusted to various positions so that the head 
may be moved to clean the outer and inner 
surfaces of the teeth. Patent 1651251. J. M. 
Calkins, P. O. Box 2815, Miami, Fla. 


Tea Cups—A combined brewing and drinking 
receptacle with a compartment for the tea 
leaves, which simplifies the operation of brew- 
ing tea, especially as applied to restaurants. 
Patent 1652935. H. Goldfield, 1662 Prospect 
Place, Brooklyn, N. Y. 

CorrEE PERCOLATOR—Consisting of two glass 
bowls connected by a stem carrying a non- 
metalic screen, secured within a threaded portion 
between upper bowl and the pot. Patent 
1652955. F. B. Price, 702 E. Front St., Butte, 
Mont. 

HatR WAVING AND CURLING DEVICE—Com- 
prising a form member about which the hair is 
trained and a heating unit removably received 
in the form member for rapidly drying the curled 
hair. Patent 1652356. S. B. Hammerly, 
Marshall, Ill. 

DisPpLAY HOLDER—Which will be rugged, dur- 
able and efficient in use, neat and attractive in 
appearance, and well suited for the display of 
strap-watches. Patent 1653500. L. Flier, c/o 
Universal Jewelry Case Co., 352 Classon Ave., 
Brooklyn, N. Y. 

StorE FIxtTurE—A counter having a trans- 
parent top and front panel, and a draw mounted 
to slide in opposite directions through the 


counter and means for locking the draw. Patent 
1653530. J. Abrachinsky, 27 West Coal St., 


Shenandoah, Pa. 

TEMPLATE—Which may be used as a stencil 
for the printing or painting of characters on sur- 
faces, as in the making of signs, or for educational 


purposes. Patent 1653450. J. F. Carrol, c/o 
Hotel Eastgate, Chicago, IIl. 
STATION INDICATOR—Easily adjusted, for 


change from one route to another, easily trans- 
ferred from one place to another, and requires no 
reversal operation. Patent 1653455. D. Fried- 
man, c/o Benenson, 169 E. Broadway, New 
York, N. Y. 


GoLp CoLLECTING Cup—So constructed that 
it may be placed on the beach between high and 
low tide lines, for the recovery of gold in beach 
sand. Patent 1653444. H.R. Tucker, Box 475, 
Balboa, Canal Zone. 

IDENTIFICATION DeviceE—For safety deposit 
boxes or the like, whereby the clerk in charge can 
tell at a glance if the person presenting the key is 
entitled to access. Patent 1652117. J. E. Guay, 
Whitehall, N. Y. 





Hardware and Tools 





SOLDERING IRON—Feeding wire solder through 
point with facility of fountain pen, electric or 
non-electric, the solder magazine automatically 
sliding back away from the heating flame. 
Patent 1631063. P. H. Rognley, 1404 M St., 
N.W., Washington, D. C. 


COMBINATION TooL—Which may be used as a 
hammer, a pair of pliers, a wire cutter, a screw 
driver, a tack puller, or a lifter for hot pans. 
Patent 1650493. C. W. Coburn, Rapid City, 
Ss. D. 

CONCEALED FASTENING FOR PUSH AND PULL 
HANDLES—W hich will be weatherproof and neat 
in appearance, particularly adapted for metallic 
doors. Patent 1652018. J. Kubelka. 6217 Vin- 
cent St., Ridgewood, L. I., N. Y. 


COMBINATION LIFTING AND LOWERING TOooL 
FoR DrILLs—Which will securely grip the drill 
during the lowering and liftyng operations, yet is 
easily engageable with and disengageable from 
the drill. Patent 1651322. O. M. Carter, 
206 Scanlon Bldg., Houston Texas. 


Joint FASTENER—A metal clamping strap for 
holding together mitered edges of woodwork, 
particularly window and door frames, although 
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not limited to such use. Patent 1651995, 
L. M. Bush, c/o Bush Bros., Royersford, Pa, 


TOOL FOR SURFACING CYLINDRICAL Borgs— 
Adapted for refinishing, to a uniform dimension, 
the interior surfaces of internal combustion 
motor cylinders, the surfacing elements being 
moved radially as the tool is operated. Patent 
1652885. N.O. Allyn, Hiram, Ohio. 


Saw—Adapted for selectively cutting lateral 
grooves of any width in floored boards, after the 
boards have been laid. Patent 1650476. ©, 
Weiler, 214 Echo Place, Bronx, N. Y. 

WELDING-Rop HoLpER—Compprising a tubular 
barrel and tubular shank by means of which a 
welding rod may be readily gripped at a safe 
distance from the heat. Patent 1652944, J, R, 
Kelly, Eikins, W. Va. 

CARPENTER’S RuLE—An_ attachment for 
carpenters’ rules which may be readily connected 
and set at any predetermined position for in. 
dicating the level of a piece of wood. Patent 
1652980. P. L. Glass, 565 Columbus Ave., New 
Haven, Conn. 


GARDEN TooL—Especially adapted for use ag 
a hand cultivator for loosening the soil between 
closely arranged plants, in a flower bed, without 
damage to the roots. Patent 1652478 A 
Herman 3864 Howe St., Oakland, Calif. 





Heating and Lighting 





GasS-HEATED FURNACE—Which may be readily 
applied to the ordinary coal burning furnace 
without necessitating any change in the usual 
furnace construction. Patent 1650498. J. Del 
wiche, 443 3rd St., Albany, N. Y. 


Camp-STOVE BURNER—Having a plurality of 
wicks each consisting of a mass composed of 
disintergrated asbestos and a suitable binder, 
for generating various degrees of heat. Patent 
1650148. S. Nathan, 3722 McClintoch Ave, 
Los Angeles, Calif. 

BoILER FOR Hot-WaATER HEATING PLANT= 
By means of which initial circulation is brought 
about immediately after establishing a fire 
by the generation of steam in a small unit ad- 
jacent the fire. Patent 1651613. W. F. Me 
Phee, 610 E. 91th St., Chicago, Il. 


Om BuRNER—Which efficiently burns raw and 
ungasified liquid fuel quickly, without forcing 
the fuel to the burners under pressure, and 
without the generation of odors or smoke 
Patent 1653468. E. T. Payne and G. E. Page, 
264 E. 6th St., Peru, Ind. 





——— 


Machines and Mechanical Devices 





POSITIVE VARIABLE-SPEED TRANSMISSION— 
Which may be built in compact form, will 
eliminate all friction transmission of power, 
and wherein there will be a positive drive during 
variation of speed. Patent 1650449. M. Jaeger, 
c/o L. A. Malkil, 116 Nassau St., New York, 
B.. ¥. 


TIMEPIECE—Having movable dials in lieu of 
hands, so that when the dials are moved by the 
clock works the figures take positions which 
indicate the time. Patent 1650123. A. J 
Gritton, Fairmont, Minnesota. 


TUNNELING DEVICE—Which will bore a hole 
under a street from one side to the other at 
any depth without destroying any portion of 
the street surface. Patent 1650103. H. M. 
Watchorn, 217 So. Poplar St., Sapulpa, Okla 


Om Pumps—Having means for deflecting 
sand and scale contained in the oil, thus pre 
venting the scoring of the plunger surface and the 
“sanding up” of the well. Patent 1649971. K.P. 
Neilsen, Route 3, Box 263, Long Beach, Calif. 


Rotary BLOowER—Which in operation com- 
presses the air, and thus causes it to be dis 
charged at high velocity, in great volume, and 
in comparative silence. Patent 1650873. 0. 
Kay, 4227 So. Hoover St., Los Angeles, Cal. 


Mo.pING ApPpARATUS—In which wet building 
blocks are dried or set in contact with a facing 
or ornament=!) material which adheres thereto 
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during the setting. Patent 1651215. A. Maz- 


tics, 44 School St., Glen Cove, L. I., N. Y. 

TyPEWRITER-C ARRIAGE-RETURN MECHANISM 
_E—mbodying a foot pedal for returning the 
carriage to starting position, the device is 
capable of connection with other suitable mech- 
anism now operated by hand. Patent 1650443. 
A. Gruich, Fah 325, Blograd, Serbia. 


Roap MAcHINE— Which serves the purpose of 
a grader, scraper and gravel spreader, will grade 
poth sides of the road at the same time, and 
form any desired crown. Patent 1653559. J. 
Fleming, Mountainside, Manitoba, Canada. 


CREAM SEPARATOR—Which when contracted 
can be projected through the mouth of a milk 
bottle, and expanded to separate the milk and 
cream so that the cream may be poured away. 
Patent 1650444. W. A. Guyer, 539 Carolina 
St., Vallejo, Cal. 


APPARATUS FOR WASHING CaNs—Particularly 
sardine cans which after sealing are in an oily 
condition required to be removed before ship- 
ment the cans are subjected to cleaning and 
washing liquids. Patent 1651208. L. E. Holmes, 
c/o Frontier Canning Co., Robinston, Me. 


SaFETY DEVICE FOR FEEDING CLOTHES TO 
WrinGERS—Whereby the power is quickly and 
automatically turned off when a hand or other 
large object is moved to within a certain dis- 
tance toward the rollers. Patent 1651615. H. 
L. Morin, 6011 John R. St., Detroit, Mich. 


Water LirtiInc Device—In the form of a 
pump in which the shaft supporting frame is 
eliminated, the shaft being supported by an up- 
right tube which permits of adjustment. Patent 
1652877. B. R., H. L., and M. C. Rose, Parma, 
Idaho. 


DISHWASHER—Including a tub and a basket or 
receptacle for supporting the dishes or silver, 
the basket being adapted to be revolved by hand 
ineither direction. Patent 1653577. E. Krafft, 
213 E. 60th St., New York, N. Y. 


CUSHION FOR CREELS OR JACKS—Wherein a 
pivotally mounted structure with adjustable 
means normally holds the jack in a given position 
and permits a limited swinging movement of the 
creel. Patent 1653566. H. H. Hellawell, and F. 
Radhuber, c/o Schwarzenback-Huber Co., 
Union City, N. J. 

LUBRICATING-OIL Pump—Wherein the usual 
system of power pumping is carried out and in 
addition a hand operated pump is utilized; the 
hand-pump being reversible. Patent 1653538. 
D. O. Barrett, R.D. No. 4, Springfield, Ohio. 


APPARATUS FOR APPLYING PASTE TO BATTERY 
Grips—A simple and durable machine, which will 
automatically apply and smooth the paste, and 
turn out a completed grid with the paste dried. 
Patent 1653587. R. G. Rixdorff, c/o Paul M. 
Narko, 1402 Atlantic Ave., Brooklyn, N. Y. 


WASHING AND STIRRING APPARATUS—A ma- 
chine for removing the lees from ripe coffee 
berries by subjecting the berries to circulating 
water and drawing off the surface impurities. 
Patent 1653281. H. L. Hess, P.O. Box 172, 
Utuado, Porto Rico. 

DaTE-RECORDING INSTRUMENT—For indicat- 
ing the date of performance of a certain act, and 
the date upon which such operation is to be re- 
peated. Patent 1652324. J. R. Phelps, 731 
Highland Ave., San Bernardino, Calif. 


Suirt-Lock RELEASE FOR TYPEWRITERS— 
Embodying a shift key and lock so arranged that 
only the use of a single key bar is necessary to 
move and lock the typewriter carriage. Patent 
1652334. F. A. Warner, 5320 Center Ave., 
Inglewood, Calif. 


Nut-CRACKING MACcHINE—Provided with 
means for placing the nut in proper longitudinal 
position so that the thrust of the plungers will 
be exerted against the ends. Patent 1654430. 
J. L, Pickens, 1306, So. 28th St., Louisville, Ky. 





Medical and Surgical Devices 





Massacre DeviceE—A manually usable device 
with the elements disposed in pairs and spaced 
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apart affording clearance therebetween for the 
portion of the body being massaged. Patent 
1650528. K.W. Mesterton, Box 475, Rye, N.Y? 


MANTLE—Part of which is treated with a 
chemical which when ignited produces gases 
heavier than air, capable of being used for the 
treatment of the ear. Patent 1651219. R. N. 
Nastasia, 194 Norwood Ave., Long Branch, N. J. 


STEP FOR SURGICAL TABLES—Which may be 
moved from a service position to an out-of-the- 
way position, after the patient has mounted the 
table, so that the surgeon may move about 
freely. Patent 1652065. S. Tascarella, 65 
George St., Brooklyn, N. Y. 








Musical Devices 





ADJUSTABLE DAMPER-WIRE CONNECTION FOR 
GRAND-PIANO AcTIONS—Which allows for the 
removal. of the damper head from the wire 
without disruption of the action, so that adjust- 
ments can be readily made. Patent 1653590. 
H. Sandner, 308 Morgan (40th St.), Union City, 
N. J. 





Prime Movers and Their Accessories 





CARBURETOR FOR INTERNAL-COMBUSTION EN- 
GINES—Which regulates the delivery of liquid 
fuel by gravity and without the usual float feed 
means for maintaining a constant level. Patent 
1650547. F. F. Stratton, c/o Wm. Brookes & 
Son, 5 Chancery Lane, London, W. C. 2., 
England. 


SAFETY DEVICE FOR INTERNAL COMBUSTION 
ENGINES—W hereby an engine may be started or 
stopped either manually or electrically, and the 
starter disconnected from the current as soon as 
the engine begins to function. Patent 1652113. 
J.P. Geraghty, 481 Grove St., Jersey City, N. J. 


Piston Mrap—For horizontal engines and in 
particular steam locomotives, whereby the fric- 
tion is reduced by the automatic balancing of 
the piston head and rod. Patent 1652033. D. 
L. Martyn, 317 W. 24th St., Vancouver, Wash. 


INTERNAL COMBUSTION ENGINE—In which air 
alone is utilized for scavenging and a rich fuel 
mixture is forced into the air during the com- 
pression stroke of the piston. Patent 1652930. 
J. H. Grary, Broadway and Orchard St., 
Flushing, L. I., N. Y. 


ENGINE—Having a novel mechanical arrange- 
ment for transmitting the power from the pistons 
to a straight engine shaft without the use of 
cranks or eccentrics. Patent 1654378. P. 
Marchetti, 735 Montgomery St., San Francisco, 
Calif. 








Railways and Their Accessories 





DEVICE FOR PREVENTING SPREADING OF 
RAILROAD RaiLs—aAlso to assist in bringing into 
position rails which have spread, by means 
acting as a lever and oppositely directed arms 
which connect with the rails. Patent 1651075. 
C. H. Tibbetts, New Castle, Colo. 


SPIKE HOLDER AND DrIVER—Having mechan- 
ism for holding and driving the spike, and a 
lifting action for holding the railway tie up to the 
work for driving the spike. Patent 1652881. L. 
Viezzi, 845 Anderson Place, North Bergen, N. J. 
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Pertaining to Recreation 





SPORTING DEVICE AND LIFE PRESERVER— 
Consisting of a harness, carrying buoyant 
elements secured about the body in such manner 
as to permit free movement of the limbs and 
support the bather. Patent 1647677. A. L. 
Weeks, 269 Redondo Ave., Long Beach, Calif. 


PuzzLE—Comprising a board having a 
plurality of seats, all but one being designed to 
receive shiftable elements which work out a 
series of words or groupings. Patent 1652115. 
L. B. Goettert, 302 E. 2nd St., Aberdeen, 
Wash. 


Pertaining to Vehicles 








AUTOMOBILE TIRE VALVE FOR MULTIPLE AIR 
TuBES—Having two longitudinal passages, and 
two tubes within an autombile shoe, so that if 
one is punctured the other can be readily in- 
flated and put into use. Patent 1650502. A 
Ehrler, c/o Elmer Stahlnecker, 28-50 37th St., 
Astoria, N. Y. 


SAFETY STEERING WHEEL FOR AUTOMOBILES— 
Which precludes the possibility of catching the 
fingers between the spokes of the wheel and the 
spark and throttle control levers. Patent 
1650499. V. C. Doerschuk, Massena, N. Y. 


LICENSE-PLATE HOLDER—Which may be very 
readily installed or removed, and will not only 
hold the plate against movement but will pre- 
vent rattling. Patent 1650454. W.B. Langan, 
c/o Munn, Anderson & Munn, 24 W. 40th St., 
New York, N. Y. 


TRANSMISSION CHUCK—With mechanism so 
arranged as to prevent backward movement 
of an automobile when on an incline, but to 
permit intentional backward movement. Patent 
1651227. N. W. Raphael, 20% Harrison St., 
East Orange, N. J. 


PROPELLER—Having a dise-shaped section at 
right angles to the direction of travel, whereby 
a maximum propulsion is secured for a single 
propeller on rapid moving vehicles. Patent 
1651230. E. E. Schumaker, Filbert, Wis. 


COMMUTATOR REAMER—For clamping the 
commutator casing carrying the contacts and for 
reaming the surface upon which the usual roller 
brush rides, adapted for use on.Ford auto- 
mobiles. Patent 1651286. J. Locken, c/o J. 
Locken & Son, Comstock, Minn. 


MECHANISM FOR RENDERING VEHICLE HEAD- 
LIGHTS DIRIGIBLE—Readily attached to any of 
the present forms of automobiles, for moving 
the lights in accordance with the front wheels, 
without modifying the vehicle construction. 
Patent 1650115. H. J. Dodds, 392 No. Wilson 
Ave., Pasadena, Calif. 


DEVICE FOR PREVENTING RETROGRADE MOvVE- 
MENT OF Motor VEHICLES—Which will auto- 
matically lock the running gear to prevent back- 
ward movement of an automobile when the 
same has been stopped on an inclined roadbed. 
Patent 1651270. J. L. Gonard, Englewood 
Cliffs, N. J. 

DirIGIBLE VEHICLE—A compact, simple, and 
durable vehicle for children having a rigidly 
connected running gear at the rear and a dirigible 
running gear associated with the front. Patent 
1652049. G. W. Roberts, c/o Robt. C. Bohnet, 
6041-51 W. Grand Ave., Liberty Coaster Co., 
Chicago, Ill. 


Ice HoLDER—For automobiles, which may be 
clamped at the outer portion of the running 
board of Ford, or other cars, for securely holding 
ice. Patent 1651547. A. L. Karnes, 1102 No. 
““A’’ St., Willingston, Kans. 


Disk BRAKE—For use on the front wheels of 
motor vehicles, whereby the maximum braking 
action can be gradually or rapidly effected ir- 
respective of the wheel position. Patent 
1652130. W. R. Hendrix, 1133 So. 5th St., 
Abilene, Texas. 


CONTROLLING SwitcH—Whereby the operator 
of a vehicle may unmistakably signal to drivers 
of other vehicles his intention to slow down, stop, 
or make a turn. Patent 1653517. S. L. Smith, 
Edgecombe Ave., New York, N. Y. 


AUTOMATIC SAFETY LocK—A safety reverse 
motion lock, which may be generally employed 
but is particularly adapted for motor vehicles or 
other machines movable vertically or horizon- 
tally. Patent 1653515. A. B. Small, Hunting- 
ton Bldg., Miami, Fla. 


WEATHER PROTECTOR FOR MoToR-VEHICLE 
DriveErs—Which is quickly foldable to an out- 
of-the-way position when not in use, may be 
readily applied to a vehicle, especially designed 
for taxi cabs. Patent 1654393. H. E. Wedge, 
189 E. 71st St., New York, N. Y. 
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